DESCRI PTI ON A PORTABLE ELECTRONI C DEVI CE TECHNI CAL
FI ELD The present invention relates to a structure of
a portable electronic device, and in particular, to
a structure for inproving the operability of the
portable electronic device. BACKGROUND TECHNOLOGY
Recently various types of gam ng products have been
devel oped and t hey oc@@ﬁ@éi position in
entertainnment field. In particular, portable gam ng
devi ces becone popular recently and a user can enjoy
pl aying ganes with the device anywhere. DI SCLOSURE
‘OF THE | NVENH GNORBABBESELYPEBOSICpDEVADEE el ectronic
devi ces such as portabl e gam ng devices and persona
di gital assistances (PDAs) are devel oped. Many of
them have a casing taking shape simlar to a
TECHNZeataggaiar solid. Wien a user plays a gane with the
portable electronic device, it is difficult for the
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devi ce reduces interest in the gane. Th ere 'S
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|nvent| see provi'de a port ron C
devicdevice haV|ng an easy-to-operate shape by a user.

BACKGROUND TECHNOLOGY

‘Recently various types of gaming products have been
deVeloped and they occupy a high position in entertainment
field. 1In particular, portable gaming devices become popular
recently and a user can enjoy playing games witb the device

anywhere,

DISCLOSURE OF‘THE INVENTION

Various types of portable electronic devices such as
portable gaming devices and personal digital assistances
(PDAs) are developed. Many of them have a casing taking shape
similarlto a rectangﬁlar solid. When a user plays a game with
the portable electronic device, it is difficult for the user
to gr;p the casing, and low operability of the device reduces
interest in the game. There is another problem that the user’s

hands become fatigued easily when the user grips the casing of
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In accordance with a first aspect of the present
~invention, there is provided a portable electronic
device conprising a horizontally long casing, both
- . ends_of which are -capable of. being gripped by a-
rectaagplarhahAPRahas, aré@ﬁéctnmé|y, and a display unit
fit into the -casing, bulges which are forned at both
skdegdenenhe dartfacénybnthencasioly, tahprevitiengersortable
of the user gripping the casing are placed,
electpbstanteéalty havangyameerbgabonapaertcandaphi by havesr.
an arc cross section so that the curve forned by a
pahm ef:cblidauser wgrilppiang fhestashbgecovers ththe present
bul ges; and a drive unit which has a Iid opening
invebatkmar diesck oni swhipafow diet achapbetdbsk is1cb0adBde device
wherein a planar region is provided between the two

compbuk ges enhbethcsides yfidhe ¢e8andaceceh EH@SC%%'Mhlch are
the. surface .of the planar region is closer to the

capabt@Ont£f B@@nghéﬁlpb@@i 9P Hfydhe bulass, hfrﬂﬁs r%%??%tlvely,

a part of the planar reglon constitute

and Qﬁedg%biggunuﬁltACEPEdHPﬂ; 088 qgggﬂ{, Ny, q e%cewhggh are

fingers and a palm of user can fle

forméﬁefH; 55Eﬁhglggge :Ek%hebQ%gﬁ§ 9Qcé i?eéh?ggggl%g, where

casing, it can be €asy 1o gri tfie por

t d And_t h lity
im0 L o oor aiied SGH 1191 R RaN B ShL BB LR e

ated stron whi | anme is bein | aye
Subswre‘ﬁl% GBuTo e YR ofie CHe” portatiEioh Have an arc
ectLonlc device fits confortably in the user’

CrosfaRas - TheFel o - cvih FEZVRe fsaet »ygrd p@a%xﬁeof the user

portabl e el ectronic device for_a long tinme, the user
gripping the casing covers the bulges; and a drive unit which

has a lid opening backward and on which a detachable disk is
loaded, wherein a planar region is provided between the two
bulges on both sidés of the rear face of the casing, the.
surface of the planar regién is closer to the front face than
thé top of the bulges, and at least.-a part of the planar
region constitutes the 1id of the drive unit.

According to an embodiment, since the fingérs and a palm
of a user can be naturally flexed to fit to the dome-like
bulges on thé rear face of the casing, it can be easy to grip
the portable electronic device. And the operability may be
hard to be degraded even if the portable electronic device is
vibrated strongly while a game is. being played with the
device. In addition, the portable electronic device fits

comfortably in the user's hands. Therefore, even 1if the user



may feel hardly tired. The casing of an enbodi nent of
the portable electric device may be a resin nol ded
"part. The resin nolded part conprises a transparent
. Wi ndow t hrough which the .display unit can be viewed _
9TIPEnE"E PPAMEPGEhEL SR e AT aNSparEnt? widitbwi inThethe user
transgarent w ndow i s made of a first transparent
may fgginharthE £iafd-is made 2a froma second. col ored
resin. The first resin and the second resin are
pFreeeradtingolafedainn arbpiliredtf aghi ¢mcbyppwbabokorelectric
nol di ng. As such, by nolding the transparent w ndow
devigad mde ber age fesin umidlided! f ashicon, Tis¢ r engtim ofnoflhed part
, casing may be ensured. The first resin may be nol ded
comptrobseover twholspasunftaceimiow t herbnamewhchheheesdisplay unit
' nol ded part of the casing. Thus, uniform surface
can Wet hoildwed | ohdit @ ErsteP,oiticd gAPnORhkhe rasiyfaehOf window.
the casing may be fornmed, which adds to the beauty.
The Empodpaeebs ofirdder post ablie elecirenierdeieedBENnt resin.
conprise a speaker within the casing. A through hole
The PRYmbeisforaed at the bottom face of the casing for
emtting sounds generated fromthe speaker. The
t hrough hole may be formed w th an angle toward the
front face of the casing. Thus, sounds can be
emtted toward the face of the user gripping the
portabl e el ectroni c device. Enbodi nents of the
portabl e electronic device may conprise a second
t hrough hole fornmed in the front face of the
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casing, and a duct formed inside the casing for
directing sounds generated fromthe speaker to the

fromS&C o8-k ovghhelie. ro S, Thhe fuser feel s, sueh that secong

sounds can be output fromthe front face of the

resiﬁa%E@gpf%%eﬂgﬂy}r l&éaifnfgehkq i%@nf§%hf66ﬂg égWo“color
e d

Any conbi nation o enents stated above 1s a

mold%é%?cgﬁyes?éhon%yeggggéﬁgﬂttg%‘%g%ﬁgﬁgﬁgﬁqigyg %%o%nd the

ording to the'e s, the op |

ortable el ectronic _device be. i npr.ov because of
fFam%ufjésa d%%&é%?)i GEGTGR 4 bggﬁe?%E% 6ﬁpagg§si?ﬁf%ﬁg may be
the device. 3 BRI EF DESCRI PTI ON OF THE DRAW NGS Fi g.
ensu egs a front view of a portable el ectronic device
afcordLn%Fto first enbodinment; Fig. 2 is a top view
0

Fi g |
Dehd1ESEt 5158 eI BRY r BRi @delAccetC ateBrAI WYOLE fiustace of
embodi ment; Fig. 3 is a rear view of the portable
the oferte orit 8¢ cEesdBeordtAgdt PF sofenbodi neasing. Thus,
 Fig. 4 is a bottomview of the portable electronic
unifeeni calrf@asor dihgors far stoieibodrmeritsp Fi gr 5ai wyap on the
left side view of the portable electronic device
surfaceopdi Pgetoafingtnapbodi frentedFi ghiéhi sdasrighthsi deauty.
view of the portable electronic device according to
fEmsedendods newtt;, Flge 7pshowbla resiectmbwed paktice may
for an upper part; Fig. 8 shows a frame of the upper
comppasd; a speaker within the casing., A through hole may be
formed at the bottom face of the'casing for emitting sounds
generated from the speaker. The through hole may be formed
with an angle toward the front face of the casing. Thus,
sounds can be emitted toward the face of the user gripping the
portable electronic device.

Embodiments of the portable electronic device may
comprise a second through hole formed in the front face of the
casing, and a duct formed inside the casing for directing
sounds generated from the speaker to the second through hole.
Thus, the user feels such that sounds can be output from the
front face of the casing. So, high realistic feeling can be
realized.

Any combination o¢f elements stated above is also
effective as one embodiment of the present invention.

According to the embodiments, the operability of a

portable electronic device may be improved because of bulges

are provided on a back face of a casing of the device.



Fig. 9 is a view show ng how the portable electronic

device is gripped by both hands of the user; Fig. 10

is a functional block diagramof the portable

el ectronic device; Fig. 11 shows structure of

speakers; Fig. 12 shows a headphone jack and a renote

controller jack; Fig. 13 is a front view of a

portabl e informati on device according to second

enbodi nent; Fig. 14 is a top view of the portable
BRIEF ESIRERT M delvi TeE IRAREWEEI ng t o second enbodi nent ;

Fig. 15 is a rear view of the portable infornmation

- dbg.ce iarcortharg: twisecohnds epbodhineatel&tgrodbei Gedice

front view of a first variation of the portable

accordinf@rinmt f o tdesmised et i ng to second enbodi nent ;
Fig. 17 is a front view of a second variation of the

a2l e d nf ardRty 8y deFi €ge ASEOE £hh 1 éPeé‘*@E@Hﬁc device
enbodinment; Fig. 18 is a front view of a thi

accordﬁﬁQfﬂd‘%ﬁfgttéﬁboéEﬁéﬁ@le i nformation d9V|Ce
according to second enbodiment; and Fig. 19 is a

f Qnt i r .
e T T S ST e e
i ENBODINENT Figs. 1 through 6
accord b e Show o e T |

e appear ance of a

Fig. 4 is a bottom view of the portable electronic device
according to first embodiment;

Fig. 5 is a left side viéw of the portable electronic
device according to first embodiment;

'Fig. 6 is a right sidé view of the portable electronic
devide-according to first embodiment;

‘Fig. 7 shows a resin molded part for an upper part;

Fig. 8 shows a frame of the upper part;

'Fig. 9 is a view showing how the portabie electronic
device is gripped by.both hands of the user;

- Fig. 10 is a functional block diagram of the portable

electronic device;

Fig. 11 shows structure of speakers;

'Fig. 12 shows a headphone jack and a remote controller
jack;

| Fig. 13 is a front view of a portable information device

according to second embodiment;

Fig. 14 is a top view of the portable information device
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portable el ectronic device 100 according to one
enbodi nrent of the present invention. Fig. 1 is a
front view of the portable electronic device 100. A
casing 10 has a horizontally Iong oval shape as a
whol e. Each end of the casing 10 is forned in a
circular curve shape with its center decentered from
accordingent esed¢ome depdyimenertain di stance. As shown in
Figs. 2 and 4, the casing 10 is conposed of an upper
m@irg. 10m,iam i tder metat ef peié AObtaland anfovesat Pht device
10c. Inside the casing 10, a circuit board (not
accor@&WNo | SecdiOVémiesiidder £i rcuit board includes:
switch contacts for 5 generating a signal by the

GRIRf at1 N Hfa VEFAOUSy LOF T 88PONEL Rt PUEL 9PBonaof the
central processing unit which processes the signals

portaﬁﬁ%E%hfé&ﬁ%%%%ﬁEﬁé@ﬁé@“éc@@f@ﬂﬁgt£8n§ec§Hd'Qﬁggdément;

processi ng unit- for executing I'nmage process;

d f
T L D et phr X Rt b TRUE, POPLER Sene
portaﬂﬂ&?ernean%yég%éf -%feeL%§§ér lnﬂegor?%?ﬂ??ye?ﬂgﬂiment;
t th t 1 d,. the | t 10
ubii &%fﬁ#}fﬁre 1 TSP 7T thetRHET 1 EA BRI H 10E The

ur nj to, Fig aliquid crystal display 12
por tal{%ﬁ‘e ae‘?lo%ﬁ%‘?‘é’v?%t RECAEIERI” E?:DS?L?@‘?ds%WPﬁ@mﬁ%t

a display device is fit into the center of the
and  casing 10. The LCD 12 displays, for exanple, a gane
screen when the portable electronic device 100
fRirtet i Whsisas &£ npie Weehi $leowingi st ayerking chbduhe
or an address |ist when the portable electronic
portable information device in Fig. 18.

BEST MODE FOR CARRYTNG OUT THE INVENTION
FIRST EMBODIMENT

Figs. 1 through 6 are views.showing the appearance of a
portable electronic device 100 according to one embodiment of
the present invention. Fig. 1 is a front View of the portable
eiectronic device 100. A éasing 10 has a horizontally long
oval shape as a whole. Each end of the casing 10 is forméd in
a circular curve shape with its center decentered from a
center line 14 by a certain distance.

As shown in Figs. 2 and 4, ﬁhe casing 10 is composed of
an upper part 10a, an intermediate part 10b, and a lower part
10c. Inside the casing 10, a circuit board (not shown) is

provided. The circuit board includes: switch contacts for
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device 100 functions as a personal digital assistant
(PDA). FIG 7 shows the shape of the upper part 10a.
The upper part 10a is a resin nolded part. The LCD
12 and various buttons nmounted on the circuit board
are covered by the upper part 10a. The upper part
| Oa conprises a transparent wi ndow 102 and a frane

generatlhg Rl Gidhshows the sparBrifd. oA vaubstiantbakb¥ponding

rectangul ar space for the transparent wi ndow 102 “is

buttoﬂé”rgﬁkéﬂtfﬁf ﬁf@@@sé@ﬁg ﬁ@i@swﬂgéh é@éc@@@é% EB% 81gnals

vari ous buttons are | o0sely inserted and hol es

so as rpughear g,ab o Lopged La.
° qﬂﬁq%%ane 104. e tran parent wn 8m1@8§ E S ot
e al r_protegti h
unit i IRAERd %i@%e ﬁ%% aﬁgbe. %éu@.ﬁe 5 %ﬁ%mghumt
the wn % %; red resin, .
for e%ﬁﬁuemﬁf P redfie. GHE AT Tuar P93t Ve, SBawD) 1s
transparent wi ndow 102 and the frame 104 are nvol ded
securqd, £p T (HRRENEAEr 597 t96- LoPol OHGF dPRGCL C8Fnol Bk,
which nolds two resins of different colors or
internpbitiaRist tie Kade? thheher vbigidpbyi Fheal Fpossr pér the
injecting a colored resin material for formng the
upper fae WY and otke nbPde ¥ dpatrt al PEakepanenre Ehsi gigidity
material for formng the transparent wi ndow 102 is
of theeggifejertedih®o the nold form At that time, the
transparent material is nolded to cover not only the
tResmepaimenttavi Fidpw 1,102 biquidiecwhstel sdifateyol 2t he
frame 104 (that is, the surface viewed by the user
(hereigrd fipimg dilerpotdddieael ect YDODCc126evEeeving) aexaedlisplay
-~ for the button holes like a thin film Thus, _
device is fit into the center of the casing 10. The LCD 12
displays, for example, a game screen when the portable
~electronic device 100 functions és & game machine or displays
a schedule or an address list when the portable electronic
device 100 functions as a personal digital assistant (PDA).
FIG.7 shows the shape of the upper part 10a. The upper
part 10a is a resin molded part. The LCD 12 and vérious
buttons mounted on the circuit board are covered by the upper
part 1l0a. The upper part 1l0a comprises a transparent window
102 and a frame 104. FIG. 8 shows the frame 104. A
substantially rectangular space for the transparent window 102
_is formed in the frame 104. Holes 106, 108 where the various
buttons are loosely inserted and holes for checking the LEDs

therethrough are alsco formed in the frame 104.

The transparent window 102 is made of transparent resin
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uni form surface wthout a joint, a step, or a gap
bet ween the transparent wi ndow 102 and the frame 104
is formed, adding to the beauty and inproving the
visibility of the LCD 12 through the transparent
wi ndow 102. Regions of the frame 104 situated above
and bel ow the transparent w ndow 102 (that is, a
materigdc dicat ipmotageai g ainel BCDbuRtandarea BAjbliisigVehy 1LCD 12
narrow as shown in Figs. 7 and 8. Therefore, by
being pardwardritigrduigh t¥e ool 0dowp! dithy, Fsdmenoth 06 mide of a
upper - part 10a becone inproved when conpared to the

colorest el endthati 2 t¥anspaeent eheetiksyatt gehed eRbA view.
the LCD for protection or the structure that

The trhdrApRARNShest 162 fitq tﬁéoffgﬁefﬁgﬁealg4 o§HQ8e1n a

the user sonetinmes pushes strongly 7 the surface

unlfletcp‘?na(iﬁl%f‘g)yﬁtﬁchﬁc@%g{ar%fdﬁlugc{éiggﬁﬁ §3\§| C& 1c8rmolds

button operation, e casing shou terf

two re ﬂﬁ“gf]dlé%%%gﬂgléghépg 5£aﬁggg{fgl§oaphgﬂ%aggm%h%ime;

I'n a uni manner accor
t.,. strength, can be ensure ILn addition,
More %F.u%?%ﬂ#l%¥an£%é it F Fabe 192° ﬁﬂr?ﬂer??éﬁemaieﬁlal
can be d i n njfied manper at the sane tine,
for £orad, gtrf“tb)eo ﬁ@ rHtR el Mt t FRF™ by E5ARFRBTERE
whol e surface of the frame 104 with a transparent
resin madiet igds frqTalLOrRIRY ke vi AN FRAERR L apppRaAPHNEBZ nhg also
be acquired, which adds to the beauty. As the resin

injecteg d §hepé¢%ﬂéihr%ﬁm e Atedirdtwitimsshddie e spameret
and transparency is preferable, but other resin such

-materigd der ywaldarhyt becaipt oyeld. oThe thanspaneparanhdenndow

and
102 but the whole surface of the frame 104 (that is, the

surface viewed by the user grippiﬁg the portable electronic
device 100} eXcepf for the button holes like a thin film. Thus,
unifqrm surface without a joint, a step, or a gap bétween the
transparent window 102 and the frame 104 is formed, adding to
the beauty and improving the visibility of the LCD 12 through
the transparent window 102.7

Regions of the frame 104 situated above and below the-
traﬁsparent window 102 (that is, a decorative area 16 and a
button area 50}, is very narrow as shown in Figs. 7 and 8.
Therefore, by performing the two?color molding, strength of
the upper part 10a become improved when compared to the
structure that a transparent sheet is attached onto the LCD
for pfotection or the structure that transparent sheet is fit

into the frame 104. Since the user sometimes pushes strongly
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the frame may be nolded in different resin materials

fromeach other. Returning to Fig. 1, the surface of

the upper part 10a of the casing 10, that is, the

front face being opposite to the wuser is mainly

conposed of: a left-hand area 48L gripped by the

| eft hand of the user; a right-hand area 48R gri pped

the sbyfaddeofign bdansilngfofhehasporttbéel€Det2roaic device

: hori zontally long button area 50 positioned bel ow

for biutieoh Gpdeat iMwey ethar tassngbehbald akeeprevitdad saéngth.
a decorative area 16 positioned above the LCD 12.

By molNdikheshS84transh8dEnareifhabednantdd ¥pRRE imeht unified
corner and an upper right corner of the upper part

manned 0@ rdif® €3StRE dRboHERRAE! i g%wngka the bef brhandg.

area 48L, an arrow key 20 mainly f 8 inputting a

In ad@i{faﬁl g 4 ASt£1EH FQQﬁgﬁgr@Htaﬁﬁhagwdﬁﬁbc%n%iz th%H'fQJa&e

for analog i nput o Irection nstruction ar
The. de S, functlons
104 C£¢eregﬁghd?$ %eéggégg% M%Eﬂé? glca or's §i Sid
. also [ OVi ed |n Ieft hand area 48L.
mOldln% %% or 3 ? g%as Gp* dd%%%% o Rl s ?%{b 9eﬁ%@aﬂﬁﬁle
reco d| di u n i ndi cator 34 hts up
“urEaihg L Arane Lok Vikhng LoRRaRREt oRe I Rarara L,
|ce éﬁlls | ocated on the device clogser. to the
Surfa‘i%e‘}‘lftfh St“h%ra"f‘%ﬁﬁ‘l%%?c?oma?h?ehBFHEéﬁF’SIIr WBACEr agis to
the analog device 22 is |ocated closer toward the
the beaHt¥®r line of the casing 10 than the horizonta

center of the arrow key 20. The reason for this
&xs difgenegain JualsefbelanspoWiearbpeatef resin with shock

resistance and transparency is preferable, but other resin
such as acrylic may be employed. The transparent window and
the frame may be molded in different resin materials from each
other.

Returning to Fig. 1, the surface of the upper part 10a of
the casing 10, that is, the front face being opposite to the
uéef is mainly composed of: a left-hand area 48L gripped by
the left hand of the user; a right-hand area 48R gripped by
the right hand of the user; the LCD 12; a horizontally long
button area 50 positioned bélow the LCD 12, where various |
buttons are provided; and a decorative area 16 positioned
above the LCD 12. Notches 84L and 84R are formed on an upper
left cornerrand an upper right corner of the upper part 10a of
the casing 10, respectively.

In the left-hand area 48L, an arrow key 20 mainly for



t hunb of the user noves between the arrow key 20 and
the anal og device 22, the user pivotally noves his
thumb with his palmon the |ower |eft corner of the
casing 10 as a supporting point. And the user tilts
the center of the anal og device 22 for operation.
. Therefore, the operation |s facilitated_ when. the
INpUtting &y Tt PD IS HORT T ORed e ] 3ReRPE 0¥ h@eFafter 2
, . of the casing 10. In the right-hand area 48R
mainly,fidorfd g Kot 3ok el doBecthen einatrestiansare
_collectively referred to as "button keys 30") are
providechyi deg AgitAly efos Gnysitubar andifiunet jonst rideeient will
structure and functions of the button keys 30 will be
be desgusidrgdhdrt sl owlndddiatticormalidy arichdi < ator 213 gnebwilded in
are provided in the right-hand area 48R The
the ldfditcatcbraz3é [48fht s Thep iwhBroatver B tlalte: sehae tduwig
device 100 is ON. The 9 indicator 40 |ights when the
accesspard ablrenelvetirontacslevice nd@dimms, amdachel ongiabtsr 34
- where every key of the portable electronic device

1ightsl@) icuirinvaliite Ass shoam (WLAYD. cdmmiRecsensgr of the
arrow key 20 and the center of the button keys 30

ahe Rrefyaklarishi fied Jpnessk ed Nod h&lé/ecﬁéxim;?@ét?]leoser to

direction fromthe horizontal center line o

the usedSitMhnl QnelhE GRNNEL, 00 T henar QW t%qb%q}éef}ce of, the
ably

| center of the button keys 30 are prefer ocat ed
enalof U SRE ] SA0ES (L AMDS AETLETLAL DS AP LEE oo
the ca%%%\@e%rb pgh%%lsec%ef 6ﬁ:oe]:si22<91-'213taf,o(?én 6(3)1(:: of the arrow key 20.
The reason for this arrangement is as follows. When the left
thumb:of the user moves between fhe arrow key 20 and the
analog device 22, theruser pivotally moves his thumb with his
palm on the lower left corﬁer of the casing 10 as a Supporting
point.z And the user tilts the center of the analog device 22
for operation. Therefore, the operation is facilitated when
the analog device 22 is pésitionéd closer to the ceﬁter of the
casing 10.

In the right-hand area 48R, buttons 30a, 30b, 30c and 30d
{(hereinafter, also collectively referred to as “button keys
30”) are provided mainly for inputting a unigue instruction. A
strugture and functions of the button keys 30 will be
described below. Additionally, indicatois 36 and 40 are
provided in the right-hand area 48R. The indicator 36 lights

up when the portable electronic device 100 is ON. The
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and 20d on a disk-like key top of the arrow key 20 is
preferably set smaller than that between the buttons
30a, 30b, 30c and 30d. The reason for this
arrangenment is as follows. Since the arrow key 20 is
~mainly used to direct the vertical and horizontal
nmovenents, the user often keeps operating the arrow :
indicateyr 200 Thehes ovleeni the sppredblabkéetbrentict Hevice 100 is
di stances between the pressed faces 20a, 20b, 20c
in a hand 29tkhofis thizekeyetepy keyt bét thhepuseabtancbpetabaic
~the arrow key 20 without taking his thunb off the
deviceprestets facesibfi. t he arrow key 20. On the other
hand, the button keys 30 are often used to give

A fai@m imstidgictl pnshdycEesPECHEVEnBULELBS BOA, 20 and
30b, 30c and 30d. Therefore, it is easier for the

the cdiS®ir lOFf OPgE Ab@c & &K his Lhumbrotl LBe byl epake .
30. Hence it is prefgggile thatnpfhe Eutt%ns BOa? ¥Pward

in thé“ﬁbrégﬁéfuﬂﬁfgﬁkﬁ6ﬁ_fP&ﬂt@ge“ﬁggiﬁoﬁgéiaEQnt%kZi?ﬁ%eof

so as to avoid pressing unintended button wt
the cé%&ﬁ%)i@g thunb when the user places his/her thunb on
: one button. At both ends of the transparent w ndow

0 U _ ont -face through hole
e Rt S et el 18084, BIE trhOuR Rt R
_ front-face throu hal £ 28R i provided in the
outtor| (IS | B0t (Bt S e “E e B Dr Bt S pete ot banen
the vicinity, of outer edge of_ {he upper part 10a
from the t?%l%%%iﬁw%ofgno e G Lrstd TR ohhehfgerontal
i hol ding the portable el ectronic device 100. In the
d'lreCthth-on%é’Fé’a Lapa Setween P st famn ePat kb, 20c

_than the arrow key 20, anal og device 22 and button
and 2Qgan 3p diplefbkligp| key top of the arrow key 20 is

preferably set smaller than that between the buttons 30a, 30b,
30c and 30d. The reason for this arrangement is as follows.
Since the arrow key 20 is mainly.used to direct the vertical
and horizontal movements, the useﬁ often keeps operating the
arrow key 20. Therefore, it is preferable to set the distances
between the pressed faces 20a, 20b, 20c and 20d of the-kéy top
so that the user éan operate the arrow key 20 without taking

: His thumb off the pressed faces of the arrow key 20. On the
other hand, the button keys 30 are often used to give
different instructions by respective buttons 30a, 30b, 30c and
30d. Therefore, it is easier for the user to operate taking
his thumb off the button keys 30. Hence it is preferable that
the buttons 30a, 30b, 30c and 30d are located with a cértain

distance so as to avoid pressing unintended button with a tip
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the button area 50 is constituted so as to be
visually distinct fromthe |left-hand area 48L and the
right-hand area 48R In this enbodinment, the button
~area 50 is fornmed in a horizontally extending
el ongated hill-1like shape. The button area 50 is
el evated above the |evel of the plane forned by the

of thd dfftuddandhar eah«l8lset hel acght h hafdear eAudBRoANdnEhButton.
LCD 12. In the vicinity of the top of the hil
Vv iboitsh ttdsonst She o it spd eept Ovigleshy VL hot hi e upper
“arrangenent, the user can visually distinguish the

part 10H.t enstishberaperat esughirndte 028EP 8YpPbvBied in the
application operation fromthe other buttons.

left-HaHd heFd®DI 31, AMEes tHco bt £ 98 afﬁﬁoéﬁl%' B pLeyakeds

the user can be tactilely aware of arr angenent

prov;dgdtfﬁﬁ%hgngf ﬁ%%d‘hf% sdke el evated shape of the

button area 50 al so serves to protect t he LCD 12
r t ls_not to
% )(}(;C\%)tedJ g:segrli)&?gs)tirchcg&[]cue‘?&e %y StY U %Wﬂ’ %’é outer
Q 1L Io he| ht of . t he but ton [ ea
edge éﬁ?ﬂ?%ﬁ%ﬁé? helgﬁt Thed I%é O ahe arbde 4gtoser
and th ht nd area Herein, the "height"
to the diger hg C%dmr@a%éa% i Serraric farkceo i in ehe
‘ ca g 10.is ced so that the upper part Oa
buttor} ?r % 56% or° arf e, Lefe et rebeed %tl@@ the

: havi n a trape20|dal or rectangul ar cross section
arrow ey t?g)rprad\ﬂ st 397 148 rah g d Halylen okevdHu3 @ onP BXambly,
64 thereon. Alternatively, walls having the height
the bufgeR aneaordYricatematidnited gt @f topoe ofishelly
buttons 52 to 64 nmay be provi ded above and bel ow t he
distinct from the left- -hand area:48L and the right-hand area

48R. In this embodiment, the button area 50 is formed in a
horizontally extending elongated-hillflike shape. Thé button
area 50 is elevated above the level of the plane formed by the
left-hand area 48L, the right-hand area 48R and the LCD 12. 1In
the vicinity of the top of the hill, wvarious buttons 52 to 64
are provided. With this arrangement, the user can visually
distinguish the buttons to be operated duringtgameplay or an
application-oberation from the other buttons. Furthermore,
since_the button area 50 is elevated, the user can be
tactilély aware of the arrangemeﬁt of these buttons 52 to 64.
The elevated shape of the button érea 50 also serves to
protect the LCD 12. |

The structure of the buttoﬁ area 50 is not limited to the

above-described structure. 'Any structure may be employed as

11



buttons 52 to 64 arranged on the sane plane with the
| eft-hand area 48L, the right-hand area 48R and the
LCD 12. Wth these walls, the buttons 52 to 64 are
not easily pressed down by the wuser's hands
operating the arrow key 20 or the button keys 30. It
is preferable that the buttons 52 to 64 (al so
long. aseftdyer éekigha asf "thub loperat i @ancdub® odsf feasr angadths
the button area 50 are not frequently used for
heightgafeplay lefia-H@mid opef a480nawd thderogherhand area 48R.
applications, and therefore the buttons 52 to 64 are
- Herein)OttHee Qg ieth 0 rhea s eguest iyt PhL£sS&don SRERLEE e8ht¥1
a hone button 52 is used to go 12 back to a main
plane,s%hﬁ%%icﬁWﬂﬂé”ﬁ%sfﬂ&tfm3i§4pl§@e§e§¥etﬁ9td@ﬁéeﬁﬁﬁeé part
i ncrease the volunme of a sound reproduced through a

10a SRR RPN SRR AP ol By
o BRI Ep OLE SO APy ey o

it

di_spl d h 1 b 64 .
errondd 9% AR FSL DI MRS Duiohptcar,,

ei ng executed. .12 In conventional portable |
walls JdiieodTE dRAE G o contFoTTErE Hirtons g ed top
aﬁpve are not provi ded on the%flane di fferent from
of the huthoniFe 34 (4P thk DAY RE KR BEeRe2 Bt oAnRelygloysthe
thi s enbodi ment, but provi ded bel ow the arrow key or
buttonshe@? figt ttdh RESLNIFDroexEhp| amey P hage chl Ebnveat {@ﬁarhand
arrangenent, when the user operates the arrow key or
area 4S3e gl Kdyhantherdsd ik aidtbee uBeP tar elWeissh ythese
_ touches such buttons, sonetinmes |eading to an
walls,erthendoud coperil iton. 6 Oretdhenot heashhndpressed down by the

user’s hands operating the arrow key 20 or the button keys 30.°
It is preferable that the buttons 52 to 64 {also referred
to as “sub operation buttons”) arranged in the button area 50
are not frequently used for gameplay or a main operation of
the other applications, and therefore the buttons 52 to 64 are
not rEquired to be frequently pressed. Specifically, a home
button 52 is used to go:12 back té a main screen. A volume
buttons 54, 56 serve to decrease / increase the volume of a
sound reproduced through a speaker or a headphone,
respectively. A diéplay button 58 turns ON/OFF a backlight of
the LCD 12. A sound button 60 turns ON/OFF a sound output. A
select button 62 serves for selecting one item from items
displayed on the LCD 12. A start button 64 mainly serves to

start a game when a game program is being executed.
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according to this enbodi nent, since the various

buttons are arranged on the plane distant fromthe

arrow key or the button Kkeys, erroneous operations

are reduced. Notches 86L and 86R are al so fornmed on

the lower left corner and the |ower right corner of

F£$ qufr $art 10a of the casing 10, as on the upper

1%t 12 CHNET ah P2 hePappRPLEI GRECTEBRAEr deBAFEWOrhgame

not ches 86L, grip parts 87L are provided. A hole 24
contralghyr nddt HiPhS (i i9e P eve7@re o af | il dedapn( Abe plane

. shown) or the |ljike to be passed therethrough and

diffexerdy fxgfenthdeo bonre aBibhelBet poAPY devi oo td@® button keys
: according to this enbodi nent is used, the
as thiprenbodiereniar ebpt apedvodethbelop shdearfrawe kefy tdre the

casing 10 so that the left thunb is placed above the
buttorarkews kefo20e0amp he. arl tdy slevh ceo?Pemntonh®e srghhgement,

thumb is placed above the button keys 30, as
when tdesarsdedpétdtes efke eaceowokbygor9thEhpuetbear keys, the

fingers are placed so as to cover done-like bul ges

finge®roft hehd edsef acerof et BBy Ccas:88e40subh bhiRESNRBNR et imes
the curve formed by the forefingers fits to the

leadirihale £ dheoh&bls apgerhhbnsi dsn facesoOfet NEagasi N9
to help 13 the user's grip. At the sane tine, the

accordBl@Mo ofnideRash Nge Ao, 'éJs.nE@thva%iP?omsdgh%ton are-
fingers to the little fingers. Therefore, even

arran#é}f“ Jr{“!me %lérﬁe cﬁfgggﬁgngOﬁlsFﬂgvggrgar k% eggt it?%’blbéltton

he remai ni'ng fingers can stably support e por

e, SV AR b, 0 '

_ Fonrc devrce As descri bed above,
_‘?\I%@éﬂésk%&u'&eé 84 E?Pg aA'fsBo formed on the lower left

corner and the lower right corner of the upper part 10a of the
casing 10 as on the'upper left corner and the upper right
cornér. Below the notches 86L, grip parts 87L are provided. A
holé 24 is formed in the grip part 87L to allow a strap (not
shown) or the like to be passed therethrough and tied.

| When the‘portable electronip device 100 according to this
embodiment is used, the forefingers are placed on the top side
face of the casing 10 so that the left thumb is placed above
the arrow key 20 or the analquevice 22 and the right thumb
is placed above the button keys 30, as described with
referénce to Fig. 9. The other fingers are placed so as to
cover dome—iike bulges on the rear face of the casing 10. 1In
‘this manner, the curve formed by éhe forefingers fits to the

shape of the left and right side faces of the casing to help
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(hereinafter, also collectively referred to as
"bul ges 42") are fornmed on both ends of the rear
face of the casing 10. A plane is formed between the
two bul ges 42. Alnost the entire plane is alid 44
of a small disk drive unit. One end of the I|id 44 is
pivotally supported to the | ower part 10c of the

the usewin@rBy. siitdithe aaw titing6 rowelegtht nof hehe casing 10
internediate part 10b, another end of the lid 44

is kempdmg teckwbddlef £1hgerpotbabhe alieclieoiicgdad CeTherefore,
100. A small disk drive unit:(not shown) is housed .

even if tHe wamimgprindes fhecopefeti dsiddlovldsBll opdirskion,
can be | oaded on the disk drive unit. The small disk

the rdﬁéﬂﬁi&ésﬁﬂhéﬁ&élﬁﬁﬁl@ﬁa@l?géaﬂpgftatEé”?oE&QB&%”’for
the portable electronic device 100 of

elect BShamsal ~parge,. of the small disk drive unit such
as optical pick-up (for exanple, a lens and servo

I t . t ]’_‘O $<]
T .g"%‘“?d%%“‘%‘?%ué?%#%%%e S aroRThLeRkie
R4k f [
- AERERR LR, ol o o s [ A %S e
left f d
(herefgéﬁﬁe o?e%?nggﬁL%pgffg% yn¥%%?5r?$ g%raﬁf ﬁéagﬁ EEQ)
euser h%) R—bu ons 6hare referably used for
are Odaf%ﬁ%go RS TRt FHHT t hate c@hnbbepgasing 10. A

nded nl h the arrom1key 20 or_the button
gfté%ﬁﬁbl%hemﬁ%% Ruiame 4%cr st the entire
dIS Iayed on the LCD 12, the LR buttons 46 nmay be
plane olﬁ»eraatlédi ik of spetiall isbndpive ehhFactQre iend hef the

(for exanple, a fighting stance or a squatting .
lid 4ﬁxkﬁtgyygtakhy,qﬁpgprted to the lower part 10c of the

plane

casing. By sliding a switch 76 provided in the intermediate
part 10b, another end of the 1id 44 opens backward of the
portable electronic device 100. A small disk drive uﬁit (not
shown) is housed in the casing under the open 1id 44. A small
disk can be loaded on the disk drive unit. The small disk
provides an application program or a game program for the
portable electronic device 100. Most of mechanical parts of
the small disk drive unit such as optical pick-up (for example,
a lens and servo system) are positioned under the right half
part of the LCD 12 in Fig. 1.

An L4bﬁttoﬁ 461, and an R-button 46R {(hereinafter, also
collectively referred to as “LR-buttons 46”) are buttons
respectively operated by the left;forefinger or left middle

finger and the right forefinger or right middle finger of the
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speci al weapon and the like. By providing the
done-1li ke bulges 42 for grip on the rear face of the
casing 10, the fingertip of the user is unlikely to
touch the lid 44 of the small disk drive unit,
preventing a large force frombeing applied to the
disk drive unit. Furthernore, the donme-like bul ges
user. 4Fhg dRyRMATRIE AP bt RFRISSTIPLY Hese@akoF agEvbRTt he
~casing 10. Therefore, even if the portable
special et yoriet devi eeatooansopl heegownandpranalyt Wéthi ghe
44 of the small disk drive unit does not cone into
arrow ckatt at? owni the timet pbankeyFuBfherFoxsi ewanphe, i wipact at game
the small disk drive unit becone smaller, stable
screempes alismlafed hendilsk HEDve2, unht LB-bostived, dkeadiynie
to decrease read errors. As can be seen fromFig. 2,
operatd® f@psa ofpébeanraowikfyo20a andrhheebui honhkeysmdO (for
are higher than the maxi num hei ght of the
exampléﬁ”ﬁﬂﬁﬁéﬁﬁiﬂ@nﬁ@&hé@ZoﬁfatBQuHEBQﬁgpﬁbéi%@@nWhe
casing 10 is placed on a horizontal plane so t ha

specid BGReapbht hottt the 1-12 is oriented downward.
Therefore, even if the casing 10 is placed so that

e 4258 Q) dhe bGIb121ks pRILER! 88 HOMNURLE: on the rear

#itheg a
t the

surface of the transparent w ndow 102 over

face %%‘Eﬁ%rggs%%ﬁnlOFuEﬁQeEgﬁégrtﬁ 8?o%ﬂeiﬂsgkgiszu§g9%ely

casl ng has"a circ FF curve cross Section

to cof{old 8 NEKIpSFLeEreRsen, LLOMLLLD SRILST L oteting
rarge H5- TN 50, 5%48) b Lickhned, Lprardi i, opos o
Furthéggl§%9ftﬁ£%igﬁgif§kéobu1222 %5rgg eggggidéd on both ends
of the rear face of the casing 1Q; Therefore, even if fhe
portable electronic device 100 is placed on a plane, the 1id
44 of the small disk drive unit does not come into contact
wifh the plane. Further, since the impact to the small disk
drive unit become smaller, stable operation of the disk drive
unit is ensured, leading to decrease read errors,

As can be seen from Fig. 2, the tops of the arrow key 20
and the button keys 30 are higher than the maximum height of
the transparent window 102 of the upper part 10a when the
casing 10 is placed on a horizontal plane so that the face
without the LCD 12 is oriented downward. Therefore, even 1if
the casing 10 is placed so that the face with the ILCD 12 is

oriented downward, surface of the transparent window 102 over

the LCD 12 is not worn. Furthermore, as shown in Fig. 2, the
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hel ps the user to grip the casing 10 and i nproves the
operability of the arrow key 20 and the button keys
30. Inthe internediate part | ob of the casing 10, an
_input termnal 70 for an external device and
attachnment holes 74 for fixing the external device
to the casing 10 are provided. Using the input
casing difvibead FOiforulconmeotveoncabssh sdet o esmathadevtse,
~ the portable electronic device 100 can be used as an
thicknegsutdedendased afran piers aratt €onpoterd dsothechdke iThe
pl ace of a key board or a nouse, for exanple.

arrow Ganen) iz WiHd Blteorexiteynado devé Cervwhdedesd ust hes be
described later in detail. A switch 76 for opening

inclindRe teaMefd Gfhd eh &l d whiskeding LM in BPcoPdance with

infrared port 88 for infrared comrunicati on nodul e

the cr%fs%-s@@lﬁcﬁf&iv@i%é ot hehd tesdi e Baits ]a%ar{e%jegnent

is a rear view of the portable electronic devic
helps 23 %0988 1400 AROVS S 112 LB | LR BN OES igR and
421 are pro d on the both ends o e rear face
' qf-qgﬁ rhabl e {% clgiv i€ %é?% tyween, t he
cperalhicd douin et e e e dta e
ri i s_pravided. The q$ -like hulge 42R also .

- 3 B AR B TR Hh ettt gy fnput
._pr.essj down an obl an rojection 43 and sliding the
termingl 7 TPk Ab N AR DAY 1 HATHER AREs 74 for

. gSortable el ectronic 16 device 100), the bulge 42R is
Tixinggdihse ifed- S IRV IGRi TRy Bl caehiackhme sateergedn
., the casing shows up. Fu?. 4-is a bottomview of the
Using fhe dpirdttelteetiightc devide cammecinson rdhidatidee i heanal
~dotted line in Fig. 4, speakers 80L
device, the portable electronic device 100 can be used as an
input device for a personal computer or the like in place of a
key anrd or a mouse, for example. Connection with the
external device will be further described later in detail. A
switch 76 for opening the cover of the small disk drive unit
and an infrared port 88 for infraied communication module are
alsojprovided in the intermediate part 10b.
Fig. 3 is a rear view of the portable electronic device
100. As described above, the dome-like bulges 42R and 421 are
provided on the both ends of the rear face of the portable

electronic device 100. Between the bulges 42R and 421, the lid

44 of the small disk drive is provided. The dome-like bulge

"_42R also serves as a lid for a battery box (not shown). By

pressing down an oblong projection 43 and sliding the bulge

42R leftward {(direction to the end of the portable electronic
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and 80R are provided in the casing 10. In front of
the speakers 80L, 80R, bottomface through holes
26L, 26R are formed on the internedi ate part 10b,
respectively. A plug 82 for a code 84 connected to a
headphone or a renote controller is inserted into
jacks. The jacks will be described later with
device ef@dlencehe doklge 42R On tbaeachglt fobmt heeuppedngaking
10a, a termnal 66 for supplying DC power to the
replageith bdllea et €cy r Omi €he dexs CRg180ows ppovi ded. On the
right of the internediate part 10b, el ectrodes 78

arigy Provi gled o £ Shlpel i ngf et BEL hb St RBYRI e 1EEORbAIc device
so-called "cradle" to the portable electronic device

100. 1RO swhendddeer Rardpk] edlag ronie P&Vﬂ"f& 190 éﬁegkéfgdsu

on the cradle. Projections of the cradle ar

and aaﬁ‘sﬂé éﬂ@ecﬁh éteg%{ﬁg bhroughe hal es . gﬁ%%zﬁR

for supporting the porta ectronlc evice

speak3¥§wﬁqﬁe Q@ﬂ'cﬁogggm fa %agﬁ ?Qgtﬁgl gr?ghe 26kgare

eft side view o | e"e roni
evice 100., A MLAN wi tch 9 rovid
sormed L R e o PO S BRaPah’ REPpEE T uplys (o lug 02

receiv, a renpvabl e recordln medi umis provi ded
for a|sod o] g%%r}n%%wg 206, 2 Hreshghe arrﬁgﬁ?mg@aecwgwoller
electronlc device 100. A powe

of t ortapl e,
i inghkeh GH9 o GhR t chifily AR he brdetikibed later with

electronic device 100 is provided in the
referqnfiertrdi e part Crogharighf of (he upRSE sPivwk nla, a

how t he portable electronic device 100 is gripped by
termingle Gfsefor THerpbYi2®| BC epeeer ohP cthedepprbalkdd pdectronic

: basi cal 'y operated while being held by the
device 100 is provided. On the right of the intermediate part

10b, electrodes 78 are provided for supplying electric power‘
from a so-called “cradle” to the portable electronic device
100 when the portable electronic device 100 is placed on the
cradle. Projections of the cradle are inserted into the
bottom-face through holes 26L, 26R for supporting the portable
electronic device 100 when the device 100 is pléced on the
cradle.

Fig. 5 is a left side view of the portable electronic
device 100. A WLAN switch 90 is provided in the intermediate
part 10b, and an insert slot 92 for receiving a removable
recording medium is provided in the lower part 10c. Fig. 6 is
a right side view of the portable, electronic device 100. A
ﬁower switch_94 for switching ON/OFF the portable electronic

device 100 is provided in the intermediatelpaft 10b.
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user's both hands. The right and | eft ends of the
casing 10 are held by the right and | eft hands,
respectively. As shown, the user's left hand is
slightly flexed to hold the casing 10 along the arc
- shape of the left side face of the casing 10. At
this time, the left thunb of the user is placed on
FHT -ark oW kS5 S0 %%O%b%(ﬁalf“éwt’h]éeaPPé%ﬁPé? gdectronic
Simlarly, the user's right -hand is also slightly
device | kd ¢ @Hared hey cBBfngsSe0- al By Perealate shaperohic
the right side face of the casing 10. The right
device hifhb iof hdwliasklyispprated whilhebeéngehedd blye the
button keys 30 to operate the button keys 30. Only
user’ ¢ heotsdrdrsls f orefd ngieytst arnd areft ngeds afidche ddheing 10
fingers are slightly flexed and are placed on the
are hdlkt it tions dghThend Ri b8t t hARA4H réépe@@@ﬁ@ﬂ@d byst BBown,
forefingers or mddle fingers. The user's mddle

the udd#Tgerlefd Ngardd NDEr sanght iyt FeekbnOeH, holH thBJcasing 10
finger and little finger are put on the rear face of

along te GASE Nth A Wk | enbei 8gr skight EYcE! 8¥ednto -s4Rper th At
the weight of the portable electronic device 100.

this tU8SET ided 1 8BOVE, hbe, go@ﬁelhggrbygggiaéégaﬁﬁethe arrow

provi ded at both ends of ~ the rear ce o casi ng

ST T

C ter| lip=r |s an t |aI such
rlght‘%a 4ﬂﬁﬁrf% %%ﬁif tg%?a f%r %82@ enﬁ§868gu3§d?long
e done like. b I as, a snooth
the arg OSEP%eec‘% 5" gt ot hapt oolape BRthg 90° he
Al t er nat steps ma put o t he bul ges 42 for
right RE iy L e pgsfﬁ:@@?e OBy thepPGPALFL §F the button

keys 30 to operate the button keys 30. Only the user’s
forefingers or forefingers and middle fingers are slightly
flexed and are placed on the LR-~butteons 46. The LR-buttons 46
are operated by the forefingers or middle fingers.

The user’s middle finger( ring finger and little finger,
or rihg finger and little finger are put on the rear face of
fhe casing 10 while being slightiy flexed to support the
wéight of the portable electronic device 100. As described
above, the dome-like bulges 42 are provided at both ends of
the réar face of the casing 10 so as to fit to the curve of
the user’s fingeis. For example, the dome-like bulges 42 are
made of a plastic material. A slip-resistant material such as
a rubber or a metal material for texture may be used. Each of

the dome-like bulges 42 has a smooth arc cross section as
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of small protrusions may be fornmed on its surface to
i nprove the resistance against slip. The bul ges 42
nmake it easier to grip the portable electronic
devi ce 100. Therefore, even:-if the device 100 is
vibrated strongly by the user while a gane is being
pl ayed with the device, the operability is hard to be
shown diegrBted. 2 My ebier , 4si neetetmattively s sbepa paynbarput on
naturall Y7 flexed to fit to the arc shape of both
the behglss 042 t fier cas¢agvitg ahd teerhe fiongelrkkeolulaged wality
on the rear face of the casing 10, the portable
of smelkecprotiestevs aeafOBef Ebsmednbar tabl gukriffathe tous@iprove
hands. Therefore, even if the user grips the portable

the reseets.om Cagievhse 400pf orriee lIONDydd NE2 hdecuseref8eks to
hardly tired. Furthernore, since the weight of the

grip ﬁ%gﬁ@@i@bﬁé est&@pkoneevheeid00108, suppordiedrby then ir
mddle fingers, ring fingers and little fingers, the

the dAPPILab] & el eci119PkEde¥t£6nd00 bgﬁehéeuééébmﬁp%' d game

even when the user releases his umb or forefinge
R B N o R i S T
degradqf. PHHAKRE CBiACE L B el iR iR epeturatly,
Flexed o Pon < Fhott Tt S°PHE REnPPal BPOCesti RocRRELIg0l0 |
SSRT L AT B TR RO A
takes his/her_finger off the button, the button
10, themertakie 1aleesrorig AaripssiPPohitsocopépatpbivofin the

t he anal og device 22 is converted into a digital
user’s hands. herefore, even if the user grips the portable
electronic device 100 for a long time, the user feels hardly
tired. Furthermeore, since the weight of the portable
electronic device 100 is supported by the middle fingers, ring
fingers and little fingers, the portable electronic device 100
can be stably held even when the user releases his thumb or
féréfinger off the buttons.

FIG. 10 is a functional block diagram of the portable
electronic device 100. When the arrow key 20, the buttons 30a,
-30b, 30c, 30d, the L-button 46L,-énd the R-button 46R are
pushed down, a digital signal in fesponse to the push
operation is input toe the central proéessing unit 180 via
interface (shown as "I/F 190" in FIG. 10). Other buttons not

shown in FIG. 10 are same. When the user takes his/her finger

off the button, the button comes back to its original position.
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signal, and input to the central processing unit 180

via |l/F 190. Input signals into the infrared nodul e

88 and the WLAN nodule 90 is input to the centra

processing unit 180 via I/F 190. Sound input to the

nicrophone 142 is converted into a digital signal,

ut to the central processing unit 180. =
operafiitn ¢h st eLeB RF Bl Fer 24405 COBBETAEEd PRy FiA tal
, gnal dependi ng on the operation is input to the

Slgnals:en%ﬁl‘%l 1npilhckesthg GRPEr280PYPSCFFENgOBNIthd 89natife I/F

di sk drive unit 186 and nenory 188 is connected to

190.  thewerfthanals dadssithy mﬁrqw nqfiel ¢ e rand the WLAN
processing unit 180 processes various input signals
module 6 bppliration SheteanbrploprasesedogdedisonlBlevia I/F
di sk | oaded on the small disk drive unit 186 or
190. Scewel linputhéo rmérmyl d8Hhamel bid pis scomegetsigiats a
and audio signals as a result of the process. The
digitaregkgmpa beessd ngs ubhpud82ot that senovhpubrofBgeing unit

signals to display inages on the LCD 12. The sound

180. pieecesHagautite Ihtireier OL4PULs anskh Bat5é@nak Sdi§ital
- make sounds over the speakers 28 or the headphone

signalddepdiiei RQrémbtiee ebpst s 00bs d8ViaputOoh@Bedcentral
plurality of functions. As an exanple, the portable

proceﬂﬁ% rH € O8yieLa 100r {9HCtIBNS a8 Pl 9B BENBCunit 186

he user inserts a disk storing a ganme program

‘and mérh&fﬁeﬂsé‘”ig EBﬁné»g%'d Qs kgt 'é’egnﬁ’f‘éi é@gce%?%{bdﬁﬂlt 180.

on t rear face of the casing (

e AV FIRRLLEELLY 0T IO POBLRK D080 5 g
signa %éwféﬁy%ggf ?%ﬁi?%es%fgy%EﬁngB&%Xmaréég£&e3°B%e@h%”dlsk
loaded on the small disk drive unit 186 or stored in the
memory 188, and outputs image signals and audio signals as a
resulf of the process. The 1image processing unit 182 treats
output image signals to display images on the LCD 12. The
sound processing unit 184 treats éutput audio signals to make
soundsrbver the speakers 28 or the headphone 144.

The portable elecfronic devibe 100 has a plurality of
functions. As an example, the portable electronic device 100
functions as a game machine. The user inserts a disk storing a
game ﬁrogfam therein onto the small disk drive unit 186
provided on the rear face of the casing 10 to play a game.
More specifically, whén the power switch 94 is turned ON after
loading the disk, the game program is read out from the small

disk to display a start screen on the LCD 12. When the start
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button 64 is pressed in this state, the gane starts.
When the wuser operates the arrow key 20, the anal og
device 22, or the button keys 30 to select menu
items or to operate a character displayed on the
screen, the input signal is transmtted to a centra
processing unit 180. The central processing unit 180
buttomgidbsis her gased piogiess FhahecoFBangengi eharke-i nfluen the
_ signals and the gane program |n another exanpl e,
user qQuURrPors dbie feew¥rbaycléevibe anglogl deviagackRensrathe
a nusic player. The user |oads a disk storing nusic
buttomddtay$ hed eim antect heesunitensskrdibvepanatel8bcharacter
inserts a renovabl e recording nmediuminto the slot 92
displdwed |dsteme t ocrecny delde niispat shghhilisicaseanshétusdr to a
uses the arrow key 20 or the anal og device 22 to

centr$kl@edcdsdind cuoft the) . sang: feam tde giddess thgphayedigo
on the LCD 12 which the user would like to listen

makes ltthe Thens 8b €64 £Ls SUSH Ca8dbAdhAcEORYERt eHe iRpAtanabAgis
sounds by a sound processing unit 184 to be out put

and tHd QRRPEKSESag8 or a headphone 144. The functions of
the portable electronic device 100 are not limted

LTSI ndhe agﬁsfé’,' el e&&f??}%;gedﬂé&@ﬁéxgg gﬁ¥gi§§‘é§00

functi ons ‘suc an addriess. f, a sc )
] d. . _ il i ion, h i k ' h
arso Al BN GOl SOLLOn a0 G L0 LAKS, o8 dppiie
. (PDA).. The overall configuration of.the portable . _
storidd dsid e Rt SRR Fhp oane bt s Rorb Sarrenit 186
. has been descriped aboye. Next, the confjguration_
OF INSHILF 1fe FYUMRYFROME of CERER A AL BRpoRERt tlibgl plpt 92 to

) described in detail. .
listen to recorded music. In this case, the user uses the

arrow key 20 or the analog device 22 to select a title of the
song from the titles displayed on the LCD 12 which the user
would like to listen to. The selécted music data is converted
into analog sounds by a sound processing unit 184 to be output
- from speakers 28 or a headphone 144.

The functions of the portabLe electronic device 100 are
not limited thereto. The portable electronic device 100 may
have functions such as an address list, a schedule, a memo pad,
an E—mail communication, and the like as is the case of a
conventional personal digital assistant (PDA).

The overall ceonfiguration of the portable electronic
device 100 according to this embodiment has begn described
above. Next, the configuration and the function of each main

component will be described in detail.
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21 1. Arrow key The arrow key 20 gives a discrete
direction instruction for eight directions, that is,
up, down, right and left, plus four directions
between them As shown in Fig. 1, the arrow key 20
conprises the convex pressed faces 20a, 20b, 20c and
20d corresponding to four directions (up, down,
right, and left) on the surface of the disk-1ike key
top. The disk-like key top is tiltably supported by
1. Arrawsggporti ng point 20e at the center of the key top,
which is able to tilt in the eight directions. A

a0 rratowo kete e rg 1 e < 0N cilticd d et eredrbes ot Bl Bnstruction
switch contacts are provided bel ow each of the

for eiRpm@sSsHddacess 20eha20bs, 208, acmmzpdri%m@naﬁ@yl@f@, 0blus
the pressed faces 20a, 20b, 20c and 20d of the arrow

four KPS IHLAA W sHaR! Y Atsh%ho%égi %9\{1 E‘i_?_{}t act s el oW.oy

the pressed convex face is turne e arrow key

key 202Qdiprused 40, dMus, A Charact &4 fgbégezdg,rte%@@' 2809, 4

- horizontal directions in the game or to select an
20d corr@Bpd) ’Heg‘ rk%efédétcfﬁréé‘t%}? S n., Since
ea%hpbfk?h pressed taces é?nggg;(%gc anc %’o?nd
.y the.arraow 20 J formed jn_a convex shape, f.he _ .
tese) G0 MRk b e 4 B bed FPonC o e 1Pk Tike
_ di r.ectl.y view ng the arrqw key 20. Since the top of
key Cobhd 3¢ STt e CURRP T Gl % BRGNS (BARE r0e at the
e n1hegght of the transparent w ndow 102 of the
centeruﬁﬁeﬁﬁarkte fop e duriad@® st tnetitansparenteight
) wi ndow 102 over the LCD 12 can bedProLected from
directj@asi-ngPed8AORRaR iohe "ea%IERg F0 Gosdusitived meseie leod a
] 12 i's oriented downward. Mreover, since the
switch contacts are provided below each of the pressed faces
20a, 20b, 20c and 20d. When any one of the pressed faces 20a,
20b, 20c and 20d of the arrow key is pressed down, only the
switch contacts below the pressed convex face is turned ON.
The arrow key 20 is used to move a character in the vertical
and horizontal directions in the game or to select an item
from those listed in the menu screen. Since:each of tﬁe
pressed faces 20a, 20b, 20c and 20d of the arrow key 20 is
-formed in a convex shape, the user can perform a desired
operation without directly viewing the arrow key 20. Since the
' top of the convex faces is formed_to be higher than the
maximum height of the transparent window 102 of the upper part
10a, the surface of the transparent window 102 over the LCD 12

can be protected from wearing even when the casing 10 is

placed as the LCD 12 is oriented downward. Moreover, since the
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22 disk-like key top is slant toward its center in a
cone shape, it is easy to put the thunb on the
center to ensure the operation of the arrow key 20.
2. Anal og device The anal og device 22 is used to
continuously give a direction instruction in 360
degrees. The anal og device 22 includes a hole 22a
disk-kigtSrdtpy rcehel § rohant gkevwerdt hbscasnhgridn aamone shape,
operation pad 22b, and detection neans (not shown)
it is ®wsY dperritt d:rh@aﬁhlmlb pastks chnbeghtohenhoke 2Ra
and is constructed to be longitudinally and
operathigm zohttEd yamowvabkeyi A0.t he hol e 22a. The operation
pad 22b is made of, for exanple, a rubber. The
detecti on nmeans converts the anount of novenent and
the direction of novenent of the operation pad 22b
2. AndlIdg ddwvied ectric signal. The operation pad 22b of
the anal og device 22 is biased toward the center of

the hola Paldyide SPriNg @sed heo! bgﬁtlnmﬁglf/h819éeé
does not operate the operation pad 22b, th

, dlrectqaﬁ{ atd A pad A2bih S3 @@saég,@@@g I rrﬁé‘ea&fm%efd&hééezz

hol e 22a. In operation, e. user can t

1nclucf%%ercﬁtﬂc9|.réf pask 220,48 360 ugsgffgﬁt §é@%hotfh€hét gksng 10,

tilting 1s set to e user ca

an opefalgltél{‘\%ﬁeiﬁ' oghgage@%&{gﬁ S iR snpeny Ponfhe

such a'structure & por
. di to the enbod I
operating gaarf% BETTEr OO OOEakEeT DRLE] Bhe 487 Rbse of

constructeé: %9 ihgysiégglnaffy and horizontally movable in
the hole 22a. The operation pad 22b is made of, for example, a
‘rﬁbber.~ The detesction means converts the amount of movement
énd the direction of movement of ﬁhe operation pad 22b inte an
glectric signal, |

The operation pad 22b of the analog device 22 is biased
toward the center of the-hole 22a.by a spring or the like.
When the user does not operate the operation pad 22b, the
oberation pad 22b is positioned iﬁ the center of the hole 22a.
In dperation, the user can tilt the operétion pad 22b in 360
degreés. Since the stroke of the_tilting is set to about 2 mm,
the uéer can tilt the operation pad 22b for minute input to
great ‘input. |

.With such a structﬁre, the portable electronic device 100
according to the embodiment can realize the game controller

with same functions as those of a so-called “Jjoystick” and
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23 have high operability in spite of its small size.
The input transmtted by the detection neans as an
el ectronic signal is converted into a digital signa
by an analog/digital converter provided on the
circuit board (not shown), which is then transmtted .
to the central processing unit 180. The centra
have lpkdtedsrapuity 180 peitoraf ateospalitsbrebased on
the programto display imges on the LCD 12 in
ddeoridgnde wiarnsnihtted dry sthapdetedbeon npedns ras she
arrow key 20 and the - input fromthe anal og device 22
electmmyideieasl yiswdicherdtdy theosaf inat eal psbgrsas. by an
Alternatively, an analog switch for swtching the

analod ftpiugithel wesivd hesarpour keyd 26n abHe t Beratiat Ogodedi ¢8ot
22 may be provided on the portable el ectronic device

shown)L0Ghi%h B tfekeySadsmeboda 8 FhE. cdntihe %H&&Qgsing
keys 30 are conposed of the buttons 30a, 30b, 30c

it @l 39 SRR | ld ndyd ey d aps of
anLe t he bu?ﬁoﬁgn%ggg'ggi, 30892%&5%6%?ﬁ%%§$% e, f%?gngle,

o e B0 S d0h 7568 Ea0h oy (THREGH &F Yhe 1op
12 in MRSl négr%u&iégns Tﬁéugef ormati on nenber,
the er.cand t V

conductive ne SWitch contacts

scr.i be ove .are rovi ded | ow,each of the
IR e X e HS R 80 20 oG5 Siribrtram the
‘buttaons 30a, 30 30c d 30d is pressed down only
analog el of W dit G4 L ber b hel Jricssa Bt EEAREs
turned ON. The correl ati on between the type of input
processyy Satgrnatively, an analog switch for "switching the
input between the arrow key 20raﬁd the analog device 22 may be

provided on the portable electronic device 100.

3. Button keys

As shown in Fig. 1, the button keys 30 are composed of
the bﬁttqns 30a, 30b, 30c and 30d. On the surfaces of
cylindrical key tops of the buttoﬁs 30a, 30b, 30c and 304,
circle, triangle, square, and cross signs are printed,
respectively.‘ These buttons 30a, 30b, 30c and 30d are used to
input a single instruction. The deformation member, the
céndudtive member, and the switch contacts described above are
provided below each of the buttons 3Ga, 30b, 30¢ and 30d. When
aﬁy one of the buttons 30a, 30b, 30c and 30d is pressed down,
only the switch contact jﬁst below the pressed button is

turned ON. The correlation between the type of input and each
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24 button key differs depending on the type of the
gane program or the application running on the
portabl e el ectronic device 100. For exanple, the
buttons keys are used for input such as an attack in
a gane, itemacquisition, nmenu screen display, item
sel ection, or response to inquiry. Each button key is
but tomgkajhEE LR 19 FrRORABIF PRICEDaEYRY ChethBesalpeprogran
button keys so as to be placed at the four apexes of
or thg mPrlratelomsremiping i o Filge portaklef etectrpnifnedevice
user extends the right thunb, the user can operate
100. the exieamdles that torttand they squas erdrd tor amplie Surh as
side when viewed from the right hand side w thout
an attcEngimo tdeng)) | ppemoapgsisiovhonf méhe saseag ddsplay,
When the right thunb is flexed, the user can operate
item ddieediial e dwttofpandethe trgssrputton on the close
si de when viewed fromthe right hand side. For

i it ofey of s eaefaRfed NEi BNt H BOG t OFRL A4S 8PScing
or grooves and the like <corresponding to circle,

betweds! A% Bt B0 ey aNsh SLIaEE 8L OPSaBBY aberREOYLAEd 88y s
t he surfaces of ¥he buttons. 4. LR keys Recent video

: i : !
of the?re%;ﬁqzafee,q%é SHAMP Jrlga%i%& oper ajy v f\Mo%], PN LRl .

sonet I nes wou e short on the arrow
excendPLASIDR WD, SN NP ELE Soc ROl 2001 CRLLELEC
mt ort 15,0 R o OIBLELAE TR P L% PORARecce rom
che =i, SERRLLORS 18RI ProMCRS, Bl D 0B g8 268, o
the casing 10. When the right thumb is flexed, the user can
operate the circle button and the cross button on the close
side when viewed from the right hand side. For identification
of each of the buttons, protrusiohs or grooves and the like
corresponding to circle, croés, triangle, and square signs may

be provided on the surfaces of the buttons.

'4ﬁ LR-keys

Recent video games require complicated operation. So,
operation means sometimes would be shorﬁ only with the arrow
key and the button keys. Therefore, many controllers provide
the L;button and R-button so as to increase the number of
operation means. In the pbrtable-electronic device 100
according to this embodiment, the LR-buttons 46 are provided

on the top side face of the intermediate part 10b of the
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25 casing 10 as shown in Figs. 1 and 2. The

LR-buttons are press- type buttons. Wen the

LR-buttons 46 are not pressed, the LR- buttons 46

exhi bit such appearance that the LR-buttons 46

constitute a part of the internediate part 10b.

Mor eover, as descri bed above, the LR-buttons 46 are
Cam%r%ﬁu edShEVRhEn Bbgsti bnandhat tHee fhRgent tpss ohre hpress-

- forefingers touch when the user grips the casing 10.

type IBittoms wayhashdime Ifarhutcras o6 core elvesptdesgamethe LR-

contents, he/she nust take the operability of a
buttonﬂnﬁﬁ(ﬁxkgbltrwuchccppaarahuethhatstheeLRPbattons 16

functions of the controller and the gane contents
constigrece e gpase o£l@hé obhnnktheebabeophet. 10bN AibLEover, as

words, the game contents are often restricted by the
descr famt tilnge or t i eLRPSEEbbhE t ¥6 0hre hereonteal ker +n&he

portable electronic device according to this
pos1tjﬂHHNHHEHWtM§Sfi@§er@ﬂ@éaéfOﬂh@UEBQQ§1hBEEQd£Bgchhghen

arrow key, the anal og device the button keys,

the uddie gt Mg @re equivalent to or superior
to the functions of "the controller of a stay-at- hone
P g e o oot %?egég‘a%%f?%%%ﬁéé.i‘i@%ﬁ?ﬁeq%%%CS
contenﬁééﬁ?glﬁrééﬂae?ws%%%?@ T
into JERITCS L5 55180 SRS Jron PRl S GRe ™ JefchiHeE q7 i Lex
B a%ﬁf' Siiover dﬁ%é&’f%?%ﬁf%ﬁ%%% et thy pagh other.

Thus, sphere of creation by gane creators can be
In othg%b he game contents aré often restricted by the

functions or the operability of the controller. The portable

and t

electronic device according to this embodiment has the
operation buttons including the arrow key, the analog device,
the button keys, and the LR-buttons, which are equivalent to
or superior to the functions of the controller of a stay-at-
home type game machine élthough_its size is compact. Since a
conventional portable game maéhine is not equipped with
various operation buttons, the feasible game contents are
restricted or a game program is required to be changed when
some stay-at-home type game 1s ported to the portéble game
machine. In the portable electronic device.according to this
embodiment, however, such probléms dornot arise. Thus, the
sphere of creation by game creators can be expanded.

Operating means such as the arrow key, the button keys,
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Operating nmeans such as the arrow key, the button
keys, 26 or the LR keys function as man-machi ne
interface between the wuser and the portable
el ectronic device, which is very inportant for the
user during a gane play. In other words, the
operability of the casing or the functionality of the
or thegddrawsy fﬁf’é’éﬁslcd’f ahayorraprne| tetephnee degteeehsthe
very |inked to easy-to-play gam ng and the fun of
user agginthg padd@idineledtrdriendodleentwvhidke pervabye
el ectronic device can be provided having high
importepdr fuid ithe ambrhidgiriexy ensydoné iplayn Lpidichaf wdisds, the
si ze capabl e of being gripped by both hands of the
operahidany mf $peakersinherporiabfenet betadhte devike 100
can output sounds from the front-face through hol es
operatd8ly m2BROw it hthd it {ivce OfedhonLasiegidd asdvéeom
the bottomface through holes 26L, 26R on the bottom
linked @Gf e@fs -NQ-GANH NG Rind\SaSdovke | Ful ! && Jamif§. According
speakers 80L, 8 outputting sounds are provided one

to thedlrPRRMER ! h8le o8N8R dNEOPLA 08 4L fLE Ok ki NBe
casi ng 10. The speakers 80L, 8OR are pl aced

provi b S i ypepen il of LRy bl O L ace pl
cpsce Q4L OB SOUNR IO o PULET BRI OTpAE £3RLD0:

the us%Iraced in front of the speakers 80L, 80R in the
Imt'ermedi ate part 10b. Sounds fromthe speakers 80L,
80R are emtted outside of the casing: 10 through

the bottomface

5. Speakers

The portable electronic deviece 100 can output sounds from
the front—face through holes 281, 28R on the front face of the
césing 10 and from the bottom-face through holes 26L, 26R on
the béttom face of the casing 10.

As shown in FIG. 4, the speakers 80L, 80R outputting
sourids are provided one by one‘onreither side near the bottom
face Sf the casing 10. The speakers 80L, 80R are placed
substantially perpendicular to thé bottom face of thé casing
10. The speakers 80L, 80R are placed for outputting sounds to
bottom direction of the casing 10. The bottom-face through
holes 26L, 26R are placed in front of the speakers 80L, 80R in
the intermediate part 10b. Sounds from the speakers 80L, 80R
are emitted outside of the casing: 10 through the bottom-face
through holes 26L, 26R. The bottom-face through holes 26L, 26R
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t hrough hol es 26L, 26R The bottomface through hol es
26L, 26R 27 are forned with an upper angle toward the
front face of the casing 10 such that sounds cone
toward the face of the user gripping the portable
el ectronic device 100. As shown in FIG 11, ducts
98L, 98R are forned inside the casing 10 haV|ng a
are £QIRRG ¥iin HackepeE dPIlfctepealeFbegBrongoRars rfethe
front-face through holes 28L, 28R Wth these ducts,
casinggk} HCkomls DUERES EPBM tﬁ@agée*aher §ageLof80Rei siser
emtted toward the face of t'he user gripping the
grippigesitie 100rThubke ¢hectunseicfdeldcsutAOt hat sounds are
output fromthe front face of the casing 10. So,
Wgheheal it iEIGeell ngdustseBl.zel8RThesefodnetisinBYde the
be designed as so-called bus reflex structure for

casingnmphasivimg bassuseundsm Shokeigeusdstheespahkibed tOOL,
two different directions from four through holes on

80R td hend renéntacgcanthtbaghohbossf age, obgrt.hewsani R, dqucts,
the realistic feeling may be |nproved By these four

part diMrLuadoles,usoppds Whihssubkeyading, eébﬁcas”@wa%ed

output fromthe portable electronic device 100

towardi@adphenes gﬁcﬁhézu§99 ?ﬁéﬁ?st g $smh h18|u9T€§s, the

of a headphone (not s j acks

user f%gf%i %a§%a44§oﬁ§d§ %@gk Pagﬁtoftgﬂ ﬁgngfsou %ce of

one and rectangu | ac

f.or tt| g fro rennt.e co | | er, (not ho )

th
© CaSlcfl%nlr?ldJcr (SSB ong gl(H ho ea?hlo% ¢ Peﬁ]glrbq u]gé 8T2e"h]ajsz?%£ These

duc&sg%%i%Taghaiﬂgﬁg égrgéﬁgéflégrbgglggfiggeggggcggrgh%or

J
emphasizing bass sounds.

Since sounds are emitted to two different directions from
four through holes on the front face and the bottom face of
the casing 10, the realistic feeiing may be improved. By these
four through holes, sounds with surrounding effect may be

output from the portable electronic device 100,

6. Headphones

FIG. 12 shows the casing 10 with plug 82 of a headphone
{not shown) detached from jécks. A circular jack 146 is a jack
 for outputting sounds to the headphone and a rectangular jack
148 is a jack for inputting from'é remote coﬁtroller (not
shown) and a microphone (not shown). The plug 82 has two
different shaped terminals for being inserted to the jack 146
and 148, respectively.
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and 148, respectively. 28 7. Input termnal and power
term nal As nentioned above, the input termnal 70
for external device and attachnent holes 74 for
fixing the external device to the casing 10. The
portable el ectronic device 100 according to the
enbodi nrent may be used instead of, for exanple, an
exi sting keyboard or a nobuse as inputting device to a

7. Inéﬁ??%@ in&f”QH%eéogégs?ﬁg%igs&ng the input termina

e connecte e external device. In sonme

the i t 1 ] .70 t, t
R Tesrerantd GV S [ Bor LHRuBoFTADEBoL! bt o, external

devi deviie 190. When, exterpal devi ce such as a canera IS
SVICHIIULHEUEROMPHRC Poteanlé EPEcErsAng db¢i estegpaodevice

recei ving data input from the external device, power

to the G35 HIs192 ndie ROPraRt el ontreripefesige bPOt pecording
input termnal 70 for supplying power to the externa

to theemedinemt thay poet uprd ensteprenié.déviccexa®ple, Tha
external device may include a canera unit or a GPS

existiy tkeyidodrd eanermounét ast happsrtiabl deglieet toniac personal
device 100 may be used as general digital canera. In

computatdict o5p bheuspogt gl eivbetct tenndénd@viioetd0Bemaynbected
used as a ganme screen by displaying the face of the

to theisertgrngppidgvide. portable el ectronic device 100 on
the LCD 12. Further, the portable electronic device

100 gmye heassed f10g iﬁﬁ@@nféfﬁﬂnéBGTQS@éhﬁotbQQbFXy power
nmovenent shot by the canmera as gane input. Wth the

to théjl:%étgfghél tibeipar trabie 1aleatdoniig deyi £ec 100i fYD8ce 100.
When external device such as a camera is attached to the
portable electronic device 100 for recelving data input from
the external device, power terminals 72 may be provided on
either side of the input terminal 70 for supplying power to
the external device from the portable electronic device 100.
The external device may include a camera unit or a GPS
unit. With a camera unit, the porfable electronic device 100
may be used as general digital camera. In addition, the
portable electronic device 100 may be used as a game screen by
displaying the face of the user gripping the portable
_électfonic device 100 on the LCD 12. Further, the portable
electronic device 100 may be used for recognizing the user's
bodily movement shot by the camera as game input. With the GPS

unit, the portable electronic device 100 may be used as

héndheld—type GPS locator for providing leocation guidance or
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handhel d-type GPS | ocator for providing |ocation

gui dance or 29 record of user's novenent history to
the user. In addition, a keyboard or a cellular
phone nodul e can be connected to the i nput term na
~70. Second enbodi ment Fig. 13 shows a front view of a

recor&foEﬂ%é&‘ﬁfﬁéyﬁééﬁe h9§¥599 2&095% ﬂgeEo apot h %%Fion

nbodi nent o I nventi on. t he por

' keybo%QJQﬁPﬁ%jQQ%gSg%gl ﬁQﬂ dﬁgg?aéese ec Sngﬁngﬁsg%4khe

. n_.hut 216, a center board 250, a front cover
lHPUtEg%fm%P?%??érecess 280, and a right recess 282. The

LCD 210 is positioned in central part of the portable
i nformati on device 200 for displaying gane i nages or
movie contents. Display of LCD 210 is adjusted with

Second, eRAE M Hed | unmi nance and col or tone such that the

user can view the displayed contents through the

fiight Icoverows(r dbsenrt betey ara pyhbabhal infprokt260

can be slanted for any direction of 360- degree,
devicenfiadrrdily Zes joyshetkenibadinentwpththesiouepadcon. As

body. The slanted degree of the small stick 212 is
shownguﬂhﬂrp@rasblapmnfosmaengnhdavuﬂﬁﬂZﬂprﬁwmpwlsahea LCD 210,

analog / digital selecting swwtch 214 is a switch. for

a smaltlhestuissr 2102 sedecanabhadof ofgitdali salebapuy Eweerhheia,
smal |l stick 212 in accordance with a need for the

main pAaid ALOf & GgamePrbsOrd TH80BENFPYLE0RSv2162681 €4
buttons printed with circle, triangle, square and

left 1SS 20@SRA i yelygheaghcbayipgoa certain function.

The mai n buttons

The LCD 210 is positioned in central part of the portable
information device 200 for displaying game images or movie
contents. Display of LCD 210 is adjusted with predetermined
luminance and color tone such that the user can view the
displayed contents through the front cover 260 described later.
The small stick 212 can be slaﬁted for any direction of 360-
degree, which realizes joystick function with its compact body.
The slanted degree of the small stick 212 is acquired as input
strength in analog manner. The analog / digital selecting
switch 214 is a switch for the usér to select analog or
digital input from the small stick 212 in accordance with a
- need for the operation of a game or so. The main buttons 216
are buttons printed with circle, triangle, squaré and cross,

respectively, each having a certain function. The main buttons

216 are disposed at a position of top, bottom, right and left
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216 are disposed at a position of top, bottom right
and left 30 part of a sanme circle, respectively. The
smal | stick 212 and the main buttons 216 are used
for operating a gane character, for exanple. The LCD
210 and built-in parts such as a CPU (not shown) are
mounted on a center board 250. Quter rimof the

part ofeft sAMGEETFEYH0 PPIReTEESe Y omtRe st hgsuedk et and
with the front cover 260 and a back cover 270

the maggstians adlh .2 ngged hkor cepebatbodrd g580ei shandeter,
of material having certain hardness such as netal,

for exgawdieng stiffness of the casing may be increased.
The front cover 260 is put on the front side of the
Géret &iCTbh@drld 250 andl coersabus | $uclm par&sCh (het shown)

_ center board 150. The front cover 260 is nade of

are mdiditerd an W tdentpeedederdi 10 t rAnsparencYoBnthé center

color, for exanple a resin such as pol ycarbonate.

board B0 fironiraRyers 260 e Bheetyi Acfinsai fied FREN@Font
Wt h pol ycarbonate having a protection effect

cover 39A Ngld W WAV Ab&bef aysy 4bscEEPLEr1beard 250,800 ne
the built- in parts may be protected against direct

centeﬂ'HHHrd“QSﬁJi@“ﬁh&@eofgﬁéﬁéplgl'ﬂé@iﬂ?tg%gtggge oFHﬁeSS

used I n the open air. The front cove

such a%“%lét%f e%eﬂuﬂ%ﬁ%r ei?ofgﬁegi%ﬁeghgoéggi

e user can Vi mays%Fayed

transparency r
confents on the LCD 210 with |um nance adj usted
1?crea§é§%r|bed above through the front cover 260. Thus,

el BRI TSt 09 B, ERLTPCEI 108 wne
center board 250 and covers built-in parts on the center board
150. The front cover 260 is made of material with
predetermined transparency and a color, for example a resin
such as polycarbonate. The front cover 260 is molded in a
unified manner. With polycarbonate having a protection effect
againet ultraviolet rays, the center board 250 and the built-
in parts may be protected against direct light or so when the
portable information device is used in the open air. The front
cover 260 made of such a resin has a predetermined color and
transparency. Therefore, the user can view displayed contents
on the LCD 210 with luminance adjusted described above through
the front cover 260. Thus, no transparent window needs to be
formed in the casing as a conventional portable information
device. Therefore, since unity of the front cover is realized,

the device may provide novelty impression to the user. The
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device. Therefore, since unity of the front cover is
realized, the device may provide novelty inpression
to the user. The 31 front cover 260 may be cast from
metal such as aluminum In this case, the shape of
the front cover needs to be appropriately changed
for ensuring the visibility of the LCD 210. The
front serieahlafq Mfor ke i s telied Dobal sSyeh ppedahiepnBEsth In
. hands or one hand by the user. The shape of the
this gseq.atihe shans mf | ore deverle QOVersnesdsi garkd such
that a forefinger of the user i's placed on a top
appropirace et chartuarh Ofr térswsengi shepraseédibnts bfobhe LCD
. face. On the front cover 260, substantially circular
210. left recess 280 is provided with the small stick 212
as its center. |Inside the circunference of the
dihreC lpo hagrle dinrftd@ga f To@ndd @i ce SAUAr £s afdi gpO8Swith both
printed main buttons 216 are positioned, the right

hands lacesfe 28hd Hpridve deskr Periighestalparens g quser hee
|l eft recess 280 and the right recess 282 have

informtads! /ldtined HFeis Mehrihate@ 68 €RGthaNgoLheihblr of
of his / her thunb on the fringe of the recess.

' t I i [ ' [ -
the w0 Yedseoear o) oride Saslaguib of ent Io6- 1

placed %?lesas 282 thig.diser can hold the portable
|

nformati on device ' stably and operate the device

Bl AR AYeMle  UPRL SEKR Ui,
recos S B Br ittt S SRV A0LTD Bl he tecet e,
Insidéa%héigarcumference of the circle where circle, triangle,
square and cfoss printed main buttons 216 are positioned, the
right recess 282 is provided. Peripheral areas around the left
recess 280 and the right recess-282 have predetermined size
such that a usér can hang the tip of his / her thumb on the
fringe of the recess. Since the user can grip the casing with
his / her thumb hanging on the left recess 280 and the right
recess 282, the user cahn hceld the_portable information device
stably and operate the device easily. In addition, even if the
user takes his / her thumb off the joy stick when operating
the small stick 212, the user canAhang the thumb on the recess
at onée to hold the portable information device 200. So, the
recess has an advantage to prevent falling of the device.

Further, since the main buttons 216 are arranged at the

peripheral area around the right recess 282, the user's thumb
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recess has an advantage to prevent falling of the
device. Further, since the main buttons 216 are
arranged at the peripheral area around the right
recess 282, the user's thunb 32 for operating the
mai n buttons is received in the recess naturally.

cor on Py TP S pLaLITLL 0B derigs 200,12 ganil
. di tabilit f .the .device.. .Th f , 280
nacard ' Dy B2 B Slutlle S emcie Lli ot orges, 290,00,

' ition.in the front face of the casing as shown. .
held Wik [ CHRRMATIRY Joit sbPESTRf of REFFBALBAVEGding
..more naturally with the recesses. In addition, the
stabilatyn oo dfi ¥B6Chas a gentle curve slanted to both
right and left ends of the casing such that the
WG deddsinRyesed & end upse ant 9l | yeceprngBe shaperranged
_ as shown. The left recess 280 and the right recess
at symperrire peatletonnia Lhet feboge fane oF ige csiopey as shown.
respectively. Wth such arrangenent, when the user's
The usghuman grieddivgbimbhe iefessatpashdaygipewsoraef
the thunb directs to the center of the casing. Thus,
naturatlly wsieth ddre hodakd4dres porrakddadi tindfror nitié ofrdley i €®ver 260
200 nore stably. FIG 14 is a top view of the

has a pemntakl edmforsiainond deyiseth 200gRecondi DgrtOechBe of the
second enbodi nent. As shown, the portable

casing RUHTEHLAN WeY v PO HibhetorppPstsesuBsthikially
cartridge slot 220, group of nedia reproduction

spindlkéu%t}&g% 242 sreonRl rnldSB gannectls 2% fd &fHe right
shoul der switch 226, a right shoulder swtch 228,7 an
recessC8ol Y TN 230, oANY FoPACKI GONCLNET0  right slope,
respectively. With such arrangement, when the user's thumb is
received in the recess, pushing power of the thumb directs to
the center of the casing. Thus, the user can hold the portable
information device 200 more stably.

. FIG. 14 is a top view of the portable information device
200 according to the second embodiment. As shown, the portéble
information device 200 further comprises a disk cartridge slot
220, group of media reproduction bﬁttons 222, a small USB
connector 224, a left shoulder switch 226, a right shoulder
switch 228, an eject button 230, and a back cover 270.

Into the disk cartridge slot 220, a disk cartridge

storing game software, movie conténts, or music contents or so

is inserted. The group of media reproduction buttons 222 is

provided in a part surrounded in broken line in FIG. 14. The
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Into the disk cartridge slot 220, a disk cartridge

storing gane software, novie contents, or nusic

contents or so is inserted. The group of nedia

reproduction buttons 222 is provided in a part

surrounded in broken line in FIG 14. The 33 details

ofa&;o%p ofcgfdia I eprodu élon buttons 222 are al so

$h i e r’sTRP Qﬁt%ﬁﬁt%?tﬁﬂﬂér%@%naFﬁgalSO

The group of nedla reproduction buttons 222 is a

shown @Po&&lfa&rgeéﬂomeﬂal}qrhgfw Hee redF odideFohabRindsi cThe group
contents or novie contents, which includes a play

of medigt geRrofuctsart drranhEHutivm @reast foreapntragling
button, a stop button and a suspending button in a

the repébﬁl@@irdngmf frshiomomMirn taradt WSBLe onmetent s 22¢hish

- a connector for connecting a personal conputer or so

includes whelapoittdidon, rd of st -+Oorwevd oeg 200t t 6oy axagpte.
Each of the left shoulder switch 226 and the right

rewindihgubdert csmi tchs 238 bist tormiany Dpeispeddbygabutton in a
forefinger of the user, which is used for operating

left-ta-gagh tchraadier. same amathe tsMldorsidddo2 12 ands the
mai n buttons 216 described with reference to FIG 13.

connectbe fejreCorddtam3) psrfotilt tohnt@fcf] §61509:8 dhsk
cartridge inserted |nto the disk cartridge slot 220.

portabI@e 1Raek-reOUen 2 i& R0 onféf‘eekk’ﬁr%%lé' d§: 00 1 the 1eft

center board 250. The ‘back cover and t he front

should%gvg%l%@%.%% Qﬁmiqggb%ﬂé%e ba &fﬁb90§$g€%ﬁ 228 15

i nformati on devi ce cover

mainly &r eBE% fd?gfan e thg fro Cover sed for
2 vveve er ab %a‘t1 ?]ﬁe covel
operat%%%lgléﬁggg%%ig rﬁgé¥|§gmgﬁgg g’éﬁgffjgt{é C&i?nand the

main buttons 216 described with_reference to FIG. 13. The

detail

eject button 230 is a button for ejecting a disk cartridge
inserted into the disk cartridge slot 220.

.-The back cover 270 is put on the back side of the center
board 250. The back cover 270 and the front cover 260 define
the casing of the portable information device 200. The back
cover 270 is also made of resin or metal same with the front
cover 260. However, it is preferable that the back cover 270
is made of material having a certéin frictional resistance. By
employing material with raising fabric on its surface or with
such finishing on its surface for-example, friction is made
between user's hand and the material. With such material,
gripping feeling is increased. Such material functions as

antislip when the portable information device 200 is gripped
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enploying material with raising fabric on its surface
or wwth such finishing on its surface for exanple,
friction is made between user's hand and the
material. Wth such material, gripping feeling is
i ncreased. Such material functions as antislip when
[ t iC 0 ripped
by haf % SRR n%‘%g% %%d?ﬁ%fngef%é’%%%%%ergéargﬁpse the

back c%&?er b?’%( r&é’;}’% %g(remebfgggsgr or E)F)%rg,ggﬂrr;%xgmple

or exanple Vi ew
ion device 200 a din he .second
hSU Tk APATOWR E hat poPTaBFEESPAFolAREFGRT ion device
devi ce 200 further conprises.a battery 232, a
200 %ﬁ%fgw o MRDErCosd. CHOSRiRANSss Ak RRMBRy Shetportable
, and an AC adapter jack insertion slot 240. The
mforﬂ&?&ﬂ%} VIO b | B PBABr CPBPIdFRTeat RatperyaBiRg, a
i nformati on devi ce 200. The battery 232 is configured
Lranspayrye REstRhabber f2 oRtane PoPt abl Beinakyr sAbLoA38, and an
devi ce 200. The user charges the battery by a
AC adgpmierriacharyeerthor shotn?40in anot her exanple, the
battery 232 is fixed to the portable information
(e det200ty 1282 hsspphbes pdrecbafoergrimy bhe pbargede
by the AC adapter (not shown) through the AC adapter
infornaciorn nkeridon&d ot 40 WasostbeaBl atercodfBgured to be
transparent menber 234 is provided such that the

- detachiflle oy i@V thert O9es al hP@rsh 8l 6n08elrhBedb8l. The user
cartridge by the user. Thus, the user can view the

, chérgd@tt&ﬂé thﬂifeﬂ;h%zydlékbé:@lféﬂ/dgﬁafg adednip EHSWI}‘?" Skrp
cartridge slot 220 described in FIG 14. This also
anothegrgget}{é;nﬂaﬂ_tee,s i 9o0d: desi g8, of st pedgvicer ndhgo3tapy e
information device 200. In this case, the battery may be
charged by the AC adapter (not shown) through the AC adapter
jack i_nsertion slot 240 described later. The transparent
member_ 234 is provided such that the user can view the
operating state of the disk cartridge by the user. Thus, the
user can view the rotation of the disk Car’tridge loaaed in the
disk cartridge slot 220 described in FIG. 14. This also
contributes to good design of the _device. The stand 236 is a
tWo—su?port—type member for standing the portable information
device 2@0 on a table so that the user can view movie contents
or so .instead of holding the deviece 200 by hands. The mémory
slot_238 is an insertion slot for a recerding medium storing

contents such as game, movie or music. To the AC adapter jack

insertion slot, a jack of the AC adapter (not shown) is
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t wo- support-type nenber for standing the portable
informati on device 200 on a table so that the user
can view novie contents or so instead of holding the
devi ce 200 by hands. The nenory slot 238 is an
insertion slot for a recording nedium storing
contents such as gane, novie or nusic. To the AC
insertgd i qllal’cﬂr&tmsae?q%ﬁl%%?owarj hek erivhegathe portable
adapter (not shown) is 35 inserted for directly
informatghin i 4RV et or i erowt ngheneapberable2 Enpor hateopower
devi ce 200 without the battery 232 from hone power
supplysudpy  efamp exanpise stat et atleaiveaboitel s tAQ sad@ telaphay be
may be wused to supply power to the battery 232. FIG
used th6 dupral f rmonewitew oie dbpoteéapl 232nf or mati on devi ce
300 according to a first variation of the second
éiftadilrfents a Adonta Widw esengepartibH: Gnidrhdtion device
descri bed herein. In this wvariation, four corners of

300 addwrdias) ng and fosn xﬁ@fi@tﬁo@fofh@heC%&@ﬁdb@ﬁdeZEﬁQnt
projecting fromthe casing have a round shape. Wth

Only d Riissresheitd hetiserzoperates 488c1ehtaSRQULSRT Sﬂﬁtﬁﬂls
226 or the right shoulder switch 228 (not shown)

varlaﬂﬂdh/ el danefidaer, tﬁ@ec§§§h89aﬁatfoﬁPHESEBé?Eyﬁfnthe

his / her hand and the user can operate the switc

centefMHJH¥Hc?g 8&9%€éétlg$ f§B p%ﬁg éMEiﬁ%‘ﬁE%%?%'round shape.

desi gne resh i npression = can

wien 3% S B APl 0RO ORI BRL PR oo
o e JBlL 2P A o6 200. o lHe, ke Iy UL,
forefﬂ%dgfﬁﬂéié'gggfggIéﬁkékggé¥%§%§£l§tfgl%lmnthhégeggnd and
the user can operate the switches without discomfort. The
shape of whole casing is designed roundly, so fresh impression
can be provided. Furthermore, two-support-type gripping part
312 is housed in either side of the casing 10 of the portable
information device 300. The user may pull out the gripping
parts'as needed and hold the portable information device 300
stably Qitﬁ them. |

FIG. 17 is a front view of a portablé information device
400 according to a second variation of the second embodiment.
Cnly a difference with FIG. 13 is described herein. In this
variation, upper left corner and upper right corner of the
casing and the center board 250 projecting from the casing

have a round shape. Thus, there,is same advantage with the

first variation in regard to the operation of the left
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- FIG 17 is a front view of a portable information

device 400 according to a second variation of the

second enbodinment. Only a difference with FIG 13 is

descri bed herein. In this wvariation, upper |eft

corner and upper right corner of the casing and the

center board 250 projecting fromthe casing have a
shoulqeyurd SHape? 2 Trard ﬁp@rlélglétsﬁh@uéa%nﬁag‘écw £R8t-heIn this

first variation in regard to the operation of the
Var¥aﬁ%ﬁﬂ,:ﬁPW#ﬁnﬂxﬁhts@@t@ﬁr2@6dahﬁwﬁhelefghﬂosh©ulQérthe

swtch 228. In this variation, |ower right corner
casinaqnchd ovies ¢$ﬁte£0b@@1d015®hpr0¢asthggaﬁdomhEheenheﬁng are

board 250 projecting fromthe casing are  forned
formeduhdismdritald Y1y | ghyhanghel sasemwi vhthhehpoptabhele

i nformati on device 200 in FIG 13. Hence, hol ding
informsdtabid idevife 2@ Dasing. by3t heiawses, ion@ingdest&8sedey of

at these corners. FIG 18 is a front view of a

the cdidqpe ind ais@t i 0 Gevi §8cr809ea8C50r ghBget Bodnbhisr d
variation of the second enbodinent. Only a

difd erences W tHr G vidds i St d&glgéf@gglgeiﬁfemghhén device

portable information device 5 conprlses cont al ner

500 ad®¥da3d2 to @etr?fféi “\Qaﬁfgltwﬁ SE”Eﬁ Sgggfl%ﬁgaﬁodiment.

conpri ses sl |ng nmec anlsm not s

only %léif 9| 81 L M0, Ao glggtg&ggglg gt e gasi nopand

he ce boar d e acconnoda
e contain r hani s

, 2.
A 2L r&ﬁ%ﬁgSOPﬁélgﬁfnbars 332.
f t t it
The CYIBUART I IE SHHEES A POTHE ol SOFBAABSNS ?éﬁ%gﬁch

as the small. stick 212, the, analog / dlf
meChaIEe‘%“écW%g HKeith 284 Sth%‘”‘nd‘rrh ft wing and

right,wing of the casing and the central board 250 may slide
to be accommodated into the container part 332. By this
mechanism, the portable information device may change its size
to small one for carriage, increasing its portabiiity. In
addition, since all the operation(mechanism,such as the small
stick 212, the analog / digital séiecting switch 214, the main
bdttoﬁs 216 are housed into the container part 332, false-
operation may be prevented during carriage.

The present invention has been described based on some
embodiments. Such description is for illustrative purposes
bnly. " Thus, those skilled in the'art would understand that
various variations may be made in combinations with the
components and such variations are within the scope of the

present invention. An arbitrary combination of the components
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buttons 216 are housed into the container part 332,
fal se operation nay be prevented during carriage.
The present invention has been described based on
some enbodi ments. Such description is for
illustrative purposes only. Thus, those skilled in
the art would understand, that various _ variations nay
describedigds Fhe HMAIERNS i thlePecTEBRDEKENEE aRd such
variations are within the scope of the present
embodingrntgorthaPeeIfnt akyveskbimat i on of the conponents
37 described in the enbodinents is also effective as
ahilentout mantaile eleresentdénienat ponthghpbetehée
- portable electric device or the portable information
informbavige dewicddumvadsesn bdgs¢nibdée enbodenembpdtihent, the
structure or the arrangenent of the buttons according
structturd her iy enttamngermynbeofil sloe aAppt toabl ectdrding to the
, controller for a stay- at-honme type ganme machi ne.
invent INDUSERF Ale APRId GAfb 1 Jab e cos di ngohBrbheepr gsent stay-
invention, the operability of. a portable electronic
at-homﬁaﬂypérgaméxmédﬁ&ﬁygd. 38 CLAIMS 1. A portable
el ectronic device, conprising: a horizontally |ong
casing, both ends of which are capable of being
gripped by a user's both hands, respectively; and a

TNpUsTH R AVt dadiirdpto the casing;

According to the present invention, the operability of a

pbrtable electronic device may be improved.

38



bul ges which are forned at both sides of the rear
face of the casing, where fingers of the user
gri pping the casing are placed, substantially in a
symetri cal manner, and which have an arc cross
section so that the curve forned by a pal mof the
user gripping the casing V. the bul ges; and a
drive unit which has a |id opéni ng backward and on
whi ch a detachabl e disk is | oaded; wherein a planar
region is provided between the. two bul ges on both
. Asides og thf rear face of the casing, the surface of
1. RAtRET'pPafarlrebFoRiFsIEFaser FETPReSEPERt face than
the top of the _bulges, and at |east a part of the
pl @AnadroF o bbnst e escas hedd i| Pt t wardy | wE umihtich are
39 2. The portable electronic device of claiml,
capalyh@r eitnbeaner sréggecofoieathusedes opothehgasengriespectively;
‘ formed as arc shape fitting to the curve fornmed by a
and palm of the user gripping the casing. 3. The
portable electronic device of clains 1 or 2, wherein
a ahdisgoayakhyt| dngi fudbnakecrassngecti on of the
casing substantially perpendicular to the rear face
hasuaggenthech curyerskantiedtf pornt Bedsenter tafk +hg8r face of
casing to the left or right hand of the user. 4. The
the Rordial),e wleaed rongedevbee ol AlRIMy L3y A tRLEing are
conprising a first operation nmeans and a second
placRREr it 4 F8aNs Proy! Qe@ﬁ/gﬁ%ett%cfarlo%aﬁr_%% ofnd hx?%%%h' have

casi ng, wherein éeach of t irst operation neans

an <Ne Second.onefatdon pans, i s.opes ated by g thumh of - o
the user gripping

user gripping the casing covers the bulges; and

a drive unit which has a lid opening backward and on-
which a detachable disk is loaded, wherein

a planar region is provided between. the. two bulges on
both sides of the rear face of the casing, the surface’ of the
planar reglon is closer to the front face than the top of the

bulges, and at least a part of the planar region constitutes

the 1id of the drive unit
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the casing,. the first operation neans is a di.rection
instruction key having a plurality of pressed faces
each corresponding to an operation direction, the
second operation neans is a plurality of button keys
each outputting single instruction, and the center of
the direction instruction key and the center of the
button keys are shifted'upmard in the vertical 40
rectio rom.t he horizontal center line of the
2- Tg“aesu% an%L VitéWed Frém thettsert 5Ci or t4liein outer
ctronlc device of claim4, wherein mhen t he
edgeca i RgCPsSpraced Gﬁeacﬁéﬁpﬁoﬁﬁaﬁoﬁﬂﬁﬁea§oaﬁﬁaﬁhépﬁacélttlng
wi t hout the dlsglay unit is oriented dowmmward, a top
to the FHEVEI FRELPENLYi AsPRUEL PEntReyuand artepisd ahg casing.
one of the plurality of button keys are higher than
t he maxi mum hei ght of the casing. 6. The portable
el ectronic device of clains 4 or 5 wherein the
3. Theomorfradd cofelidvet masimgdeonpe | sEscatileadt dm2, wherein a
areas, the direction instruction key and the '
horipbotallyy oforbgttwhinkeys caresspl asedtibna féf st caeea, casing
and at | east one sub operation button not used during

subsganeiaplay gorpgnenctbher ditspl apeunicbairs phagedhdd a gentle
second area, Wwherein the height of the first area

curvangthe el ghtmofcHhec-sgeond ar eanar eadiihlerent «feomar: or
each ot her when neasured froma horizontal plane on

righ€ondhti @@ that,;the casing is placed on the
hori zontal plane so that a face without the display

4. The portable electronic device of claims 1 to 3, further
comprising a first . operation means and & second operation
means provided on the front face of the casing, |

whereiﬁ gach of the first‘operation means and the second
operation means ié Operéted By a thumb of the user grippihg
the casingr

fhe first operation means 1s a direction instruction key
having a plurality of pressed faces each corresponding to an
cperation direction,

the.secondwopération means is a plurality of button keys
each cutputting single instruction, and

the center of the direction instruction key and the

center of the butten keys are shifted upward in the vertical
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unit is oriented downward. 7. The portable electronic
device of claim6, wherein the second area is
el evated fromthe first area. 8. The portable
el ectronic device of claim4, wherein 41 spacing
bet ween the pressed surfaces of the direction
. ucti-on ke g hetvwee each buttaon
dlre%ﬂgg%u%?gﬁlfégysﬁggéggg?%gre% rogygg%h gthér %fSlng when
viewT'Be E ggle electronlc device of clains 4 to 8,
FUrfhe® “CBnpPP5ing an anal og operation nmeans for
outputting an analog signal for direction, wherein
t he anal og operation neans is |ocated closer to the
- user than the direction instruction key and the
5. Tttt her kil by bpeitition feansai® focebegein when the
inside of the center of the direction instruction
casipgylsi@lapeel por tabher erectabnpdagevisee Wiatclai fmscd without
to 3, wherein the surface of the casing is a resin
the pipkbgédyvpantit tihe eesé¢mtedolidedwpant eorum siingtlee direction
transparent w ndow t hrough which the display unit
instcantbenvileywedaand a foaneodt henyt hare t hé thHansgparentity of
wi ndow, the transparent w ndow being nmade of a first
buttbhahkspar ent heshar thenftnsembeilngnnadeghtoprazs68CoAding.
colored resin, wherein the first resin and the second
resin are nolded in a unified fashion by two-col or
nol di ng. 11. The portable el ectronic device of claim

6. @Qe‘@K¥ﬁﬁﬂléh@leétf@ﬁléegb@lk% i ded; 10 cavey Whol & ey
surface of the frane. . The portable electronic

ﬁhe g?MhEeIQEecbﬁ'gﬁe ngiﬁg EUﬁbQEEeS at least two areas,

the direction instruction key and the plurality of button
keys are placed in a first area, and

at least'one sub operation button not used during game
play going on the display-unit is placed in a second area,

wherein the height of the first area and thé heiéht of
the second area are different fﬁom each other when measured
from a horizontal plane on condition that the basing is placed
on the horizental plane so that a face without the display

unit is oriented downward.

7. The portable electronic device of c¢laim 6, wherein the

second area 1s elevated from the first area.

8. The portable electronic device of claim 4, wherein
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42 conprising.a speaker within the casing, wherein a
through hole.is fornmed at the bottomface of the
casing for emtting sounds generated fromthe
speaker, the through hole being forned with an angle
toward the front face 'of the casing. 13. The

ta l.ect r.oni c [ of j , rt . .
spacPRgt ablg elgct rani ¢ device o Iéﬁ%?%@é@ by [§¥§fr%ﬁ¥ectlon

conprising: a second through ormed int

in_stgggg%gﬁ khe a6asidfg.cand A dyel,f gLipd bpside he o pyecon
43

for“dlrectlné: ( geénera romthe
keys SREBKSL £ FO LDE $ESQNd. LA gugh, hole.

9. The portable:electronic dgv}ce of claims 4 to 8, further
comprising an analog operation means for outputting an analcg
signal for direction, wherein the analog operatioﬁ. means is
located clecser to the user than the direction instruction key
and the center of the analog operation means is located inside

of the center of the direction instruction key.

'10. The portable electronic device of claims 1 to 3, wherein
the sufface of the casing is a resin meclded part, the resin
molded part comprising a transparent window through which the
display unit can be viewed and a ffame other than the
fransparent window, the transparent window being made of a
first trénsparent resin, the frame being made(from a second
colored resin,

wherein the first resin and the second resin are molded

in a unified fashion by two-coclor molding.

11. The portable electronic device of claim 10, wherein the

first resin is molded to cover whole surface of the frame.

12. The peortable electronic device of claims 1 to 3, further
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.comprising a speaker within thé casing,

wherein a through hole is formed at the bottom face of
the casing for emitting sounds generated from the speaker, the
through hole being formed with an angle toward the front face

ot the casing.

13, The portable' electronic device of claim 12, Zfurther
compfising:

a second through hcle formed in the front face of the
Casing,;and

a duct formed inside the casing for directing sounds

generated from the speaker to the second through hole.
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